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PROBLEM TO BE SOLVED: To provide a hybrid inflator capable of 
being formed to a smaller inflator than conventional ones and inflating an 
air/safety bag by a specified amount within a specified time. 
SOLUTION: A pressurized medium and a propellant of approx. 0.5 to 20 g 
are stored in an inflator housing 204. When the pressurized medium is 
released from the inflator housing 204 the propellant 258 is ignited, and a 
propelling gas is generated from the propellant 258. The propelling gas 
inflates an air/ safety bag by a specified amount within a specified time. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the hybrid inflator which can expand air / safe bag 

quickly in a detail more about the expansion formula safety system of a motor vehicle. 

[0002] 

[Description of the Prior Art] According to development of the inflator for expansion formula safety systems of a motor 
vehicle, the inflator only for pressurization gas, the inflator only for propellants, and the hybrid inflator have developed. To 
each of the above inflators, many designs can be considered with a natural thing. In all the three systems, as air / safe bag 
operates effectively, a main design requirement is that expand only an amount predetermined in predetermined time and there 
is nothing, if it is ****. 

[0003] Moreover, since the weight of a motor vehicle becomes an important design requirement in many cases, the weights of 
an inflator are also important requirements. Furthermore, since space is restricted in the design of many motor vehicles, the 
size of an inflator is also an important design requirement. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention is made in order to cancel the above-mentioned trouble, the purpose 
can be formed smaller than the conventional inflator, and it is in offering the specified quantity and a hybrid inflator with 
possible making it expand within predetermined time about air / safe bag. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, while having inflator housing and holding a 
pressurization medium in the inflator housing, by the hybrid inflator of the first embodiment of this invention, about 0.5 to 
about 20g propellant is held. And in case a pressurization medium is emitted from the aforementioned inflator housing, it is lit 
by the propellant and promotion gas is generated. 

[0006] Moreover, in the hybrid inflator of the second embodiment, while a pressurization medium is held in the inflator 
housing, the propellant is held. The capacity of aforementioned inflation-TAHAUJINGU is 3 about 10cm. It is 3 about 450cm 
of shells. It is set up. While the aforementioned pressurization medium is emitted from the aforementioned inflator housing, in 
order that the aforementioned propellant may generate propellant gas, it burns, and propellant gas is generated in about 0.3 to 
about 0.6 mols. [ per Ig of propellants ] 

[0007] As for the aforementioned propellant, in the inflator of each embodiment, it is desirable to have the rate of combustion 
of the range of about 0. 1 (0.25cm/(second)) to about 2 inches (5cm/(second)) under the pressure of a 4,000pound [/square ] 
inch (27.6MPa). [ per second ] Moreover, as for the aforementioned propellant, it is desirable to have the combustion 
temperature of the range of about 2,000 to about 3,800 degrees K. As for the heat generated at the time of ignition of the 
aforementioned propellant, it is desirable that it is about 1,300 cal/g from about 800 cal/g. Preferably, the weight ratio of the 
aforementioned pressurization medium and the aforementioned propellant is about 8 to about 25. 

[0008] the case where a hybrid inflator is used for the passenger seat of vehicles -- the capacity -- desirable ~ about 150 -- 
cm3 from - about 450 cm3 it is . the case where a hybrid inflator is used for the driver's seat of vehicles -- the 
aforementioned capacity -- about 50 - cm3 from -- about 150 - cm3 it is things are desirable the case where a hybrid 
inflator is used for the side impact to vehicles -- the aforementioned capacity - desirable -- about 10 - cm3 to about 50 -- 
cm3 it is . 

[0009] As for the thickness of the wall of the aforementioned inflator housing in the aforementioned hybrid inflator, it is 
desirable that it is about 1mm to about 4mm. When especially a hybrid inflator is used for the passenger seat of vehicles, as 
for the thickness of the aforementioned wall, it is desirable that it is about 2.5mm to about 4mm. When used for the driver's 
seat of vehicles, as for the thickness of the aforementioned wall, it is desirable that it is about 1mm to about 3mm. When used 
for the side impact to vehicles, the thickness of the aforementioned wall is about 1mm to about 3mm preferably. 
[0010] As for the aforementioned pressurization medium, it is desirable that an inactive fluid and oxygen are included. As for 
the aforementioned propellant, it is desirable to generate the promotion gas which burns and can react chemically with the 
oxygen in the aforementioned pressurization medium. In this case, it is because it oxidizes by the oxygen in a pressurization 
medium and is changed into a carbon dioxide harmless to a passenger, even if the carbon monoxide is contained in promotion 
gas. This carbon dioxide and an inactive fluid can be used in order to expand air / safe bag. 
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[001 1] As for the aforementioned pressurization medium, it is desirable to include about 70 to about 92% of the 
aforementioned inactive fluid and about 8 to about 30% of oxygen with the mol base. Furthermore, the aforementioned 
pressurization medium contains about 79 to about 90% of the aforementioned inactive fluid, and about 10 to about 21% of 
oxygen with the mol base desirably. 

[0012] If a carbon monoxide and hydrogen are contained in the aforementioned promotion gas, the oxygen in a pressurization 
medium and a chemistry target will react, and a harmless carbon dioxide and a harmless steam will be generated. As for the 
aforementioned carbon monoxide and hydrogen in the aforementioned promotion gas, it is desirable to be contained about 
70% from about 30% with the mol base. 

[0013] As for the aforementioned propellant, it is desirable to include either a secondary explosive and a gun propellant. As 
for the aforementioned gun propellant, it is desirable that they are a single base gun propellant, a double bass gun propellant, 
or a triple base gun propellant. A secondary explosive and a binder system can also be included by the aforementioned 
propellant. As for the aforementioned secondary explosive, it is desirable that it is a nitramine system. 
[0014] The aforementioned secondary explosive can be chosen from the group which consists of RDX (hexa hydro trinitro 
triazine), HMX (eye to tetramethylen tetrapod nitramine), PETN (pentaerythritol tetrapod nit rate), and TAGN (triamino 
guanidine nit REITO). 

[0015] The aforementioned propellant consists of a secondary explosive and a binder system, the content of a secondary 
explosive is 50 to 90 % of the weight, and, as for the content of a binder system, it is desirable that it is 10 to 50 % of the 
weight. The aforementioned binder system has a binder, a plasticizer, and a stabilizer to a desirable bird clapper. As for the 
aforementioned binder system, it is desirable to include the binder of about 5 to about 30 percentage by weight, the plasticizer 
of 0 to about 20 percentage by weight, and the stabilizer of 0 to about 5 percentage by weight. 

[0016] The aforementioned binder can be chosen from the group which consists of CA (cellulose acetate), CAB (cellulose 
acetate butylate), CAP (cellulose-acetate pro PIORE-TO), EC (ethyl cellulose), PVA (polyvinyl acetate), azide polymer, a 
polybutadiene, a hydrogenation polybutadiene, and polyurethane. 

[0017] Furthermore, aforementioned azide polymer - has the desirable thing of the homopolymer and copolymer which have 
GA (glycidyl azide), a BAMO (3 and 3 -screw (azide methyl) oxetane) monomer, and the monomer chosen from the group 
which consists of an AMMO (azide methyl methyl oxetane) monomer included for either at least. 

[0018] As for the aforementioned plasticizer, it is desirable to be chosen from TMETN (trimethylolethane TORIN1TO rate), 
BTTN (butane triol TORINITO rate), NG (nitroglycerin), BDNPA/F (a screw (2 and 2-dinitro propyl) acetal / formal), a 
glycidyl azide, and the group that consists of a ATEC (acetyl triethyl SHITORE-TO). 

[0019] The aforementioned stabilizer can be chosen from the group which consists of an ethyl Sentra light, a DPA 
(diphenylamine), and REZOSHI Norian. The aforementioned propellant can contain either [ about 70% of the weight of RDX 
(hexa hydro trinitro triazine), about 5 to about 15% of the weight of CA (cellulose acetate), and / about 5 to about 1 5% of the 
weight of] GAP (glycidyl azide polymer -) and ATEC (acetyl ethyl SHITOREITO). 

[0020] About 70% of the weight of RDX (hexa hydro trinitro triazine), about 5 to about 15% of the weight of CA (cellulose 
acetate), about 5 to about 15% of the weight of TMETN (trimethylolethane TORINITO rate), and the ethyl Sentra light that 
does not exceed about 2% can be included by the aforementioned propellant. 

[002 1 ] As for the oxygen contained in the output gas which set the aforementioned promotion gas and the aforementioned 
pressurization medium, it is desirable that it is less than about 20% with the mol base. As for the pressure of the 
aforementioned pressurization medium, it is desirable that they are about 7000 psi(s) from about 2000 psi(s). The 
aforementioned pressurization medium can contain helium further, in order to detect the leakage. The content of helium is 
about 0.5% to about 10% preferably with the mol base, and is about 1% to about 5% with the mol base the optimal. 
[0022] In the third mode, this invention is a hybrid inflator (an inflator is only called below) which has a gas generator 
containing inflator housing and the propellant containing a pressurization medium. A pressurization medium consists of an 
inactive fluid and oxygen substantially. It connected with the aforementioned inflator housing and gas generator housing is 
equipped with at least one outlet for gas generators. The propellant is equipped with the secondary explosive. The inflator is 
equipped with the inflator operation assembly. And by emitting the aforementioned pressurization medium from the 
aforementioned inflator housing, and exploding the aforementioned inflator operation assembly, the aforementioned 
propellant is lit and promotion gas is generated. The fourth mode of this invention is related with the propellant used for the 
above-mentioned inflator. 

[0023] As for the propellant in the third of this invention, and the fourth mode, it is desirable to include a binder system. As 
for the aforementioned secondary explosive, it is desirable to be chosen from the group which consists of RDX (hexa hydro 
trinitro triazine), HMX (cyclo tetramethylen tetrapod nitramine), PETN (pentaerythritol tetrapod nit rate), and TAGN 
(triamino guanidine nit REITO). As for the aforementioned propellant, it is desirable to generate oxygen and the gas-like 
products of combustion which can react at the time of combustion. Furthermore, as for the aforementioned products of 
combustion, it is desirable to include a carbon monoxide and hydrogen. It is because the oxygen can react chemically with the 
products of combustion of the aforementioned propellant when oxygen is contained in the aforementioned pressurization 
medium. 

[0024] The aforementioned secondary explosive consists of RDX (hexa hydro trinitro triazine), and CA (cellulose acetate), 
TMETN (trimethylolethane TORINITO rate), and an ethyl Sentra light can also be included by the aforementioned binder 
system. Moreover, as for the aforementioned secondary explosive, it is also possible for the aforementioned binder system to 



2 of 25 



8/12/02 9:24 AM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



contain GAP (glycidyi azide polymer) and CA (cellulose acetate) including RDX (hexa hydro trinitro triazine). The 
aforementioned secondary explosive consists of RDX (hexa hydro trinitro triazine), and the aforementioned binder system is 
possible for a plasticizer to GAP (glycidyi azide polymer) and a bird clapper. The aforementioned secondary explosive 
consists of RDX (hexa hydro trinitro triazine), and the aforementioned propellant is possible also for the combination which 
the binder system becomes from a cellulose acetate, GAP (glycidyi azide polymer), and a plasticizer including a binder 
system. 

[0025] As for the aforementioned propellant, in a 4,000pound [/square ] inch (27.6MPa), it is desirable to have the rate of 
combustion of the range of about 0,1 (0.25cm/(second)) to about 1 inch (2.5cm/(second)) and the combustion temperature of 
the range of about 2,000 to about 3,800 degrees K, and to have the thermal stability over a long period of time. [ per second ] 
[0026] The aforementioned propellant can contain the about 50 to about 90 wt(s)% secondary explosive, and the about 10 to 
about 50 wt(s)% binder system. The aforementioned propellant contains an about 60 to about 80 wt(s)% secondary explosive, 
and an about 20 to about 40 wt(s)% binder system preferably, and, as for the aforementioned propellant, it is still more 
desirable to contain the about 70 to 80wt(s)% secondary explosive and the about 20 to 30wt(s)% binder system. 
[0027] As for the aforementioned propellant, it is desirable to include about 5 to about 15% of the weight of CA (cellulose 
acetate), about 5 to about 1 5% of the weight of TMETN (trimethylolethane TORINITO rate), and the ethyl Sentra light that 
does not exceed about 2 % of the weight as the aforementioned binder system including about 70% of the weight of RDX 
(hexa hydro trinitro triazine) as the aforementioned secondary explosive. 

[0028] About 5 to about 1 5% of the weight of GAP (glycidyi azide polymer) and about 5 to about 1 5% of the weight of CA 
(cellulose acetate) can also be included as the aforementioned binder system by the aforementioned propellant including about 
70% of the weight of RDX (hexa hydro trinitro triazine) as the aforementioned secondary explosive. 
[0029] As for the aforementioned pressurization medium, it is desirable that about 70 to about 90% of the aforementioned 
inactive fluid and about 10 to about 30% of oxygen are included with the mol base. As for the aforementioned inactive fluid, 
it is desirable that it is an argon. As for the content of the oxygen in the full force force gas which consists of the products of 
combustion and the aforementioned pressurization medium of the aforementioned propellant, it is desirable that it is less than 
[ abbreviation 20 mol % ]. 

[0030] As for the aforementioned inflator, it is desirable to have a booster agent for lighting a propellant. As for the booster 
agent, it is desirable to include 89% of the weight of RDX (hexa hydro trinitro triazine) and 1 1% of the weight of an 
aluminium powder. Moreover, in the aforementioned booster agent, it is also possible to replace about 0.5 to about 5.0 of the 
booster agent containing Above RDX and aluminum powder % of the weight by hydroxypro py Ice llu lose. 
[003 1] The fifth mode of this invention is related with the method for operating the inflator which consists of a gas generator 
which held the propellant while it is open for free passage in the main synizesis disk and the aforementioned inflator housing 
between the pressurization medium and the aforementioned pressurization medium which were held in the expansion formula 
safety system which has air / safe bag and inflator housing, and the aforementioned inflator housing, and air / safe bag. By this 
method, first, the aforementioned propellant is burned and promotion gas is generated. Fluid pressure is made to increase at 
the following process in the field partially divided at least with the aforementioned main synizesis disk. Making a part of 
aforementioned promotion gas [ at least ] react chemically with the aforementioned pressurization medium in the 
aforementioned field at least is included in the increase process. The aforementioned main synizesis disk used at the 
aforementioned increase process has the following ** opened wide. The flow which faces to the aforementioned air / safe bag 
after the open process is generated. The flow contains the chemical mixture of the aforementioned promotion gas and the 
aforementioned pressurization medium. 

[0032] As for the aforementioned gas generator, it is desirable to have the first which is mutually open for free passage, and 
the second loculus. In this case, the first loculus of the above hold the aforementioned propellant. By including the 
aforementioned field, the second loculus of the above can act on the aforementioned main synizesis disk and mutual, and can 
be opened for free passage to the aforementioned inflator housing and mutual while they are arranged between the first 
loculus of the above, and the aforementioned main synizesis disk. In this case, it is possible for the second loculus to be 
provided with a part of aforementioned promotion gas [ at least ] from the first loculus of the above, and the aforementioned 
open process can pressurize the second loculus of the above at a bigger rate than the aforementioned inflator housing. 
[0033] 

[Embodiments of the Invention] Hereafter, one example which materialized this invention is explained according to a 
drawing, this invention relates to the hybrid inflator for expansion formula safety systems of a motor vehicle. That is, this 
invention relates to the inflator using the both sides of accumulation pressurization gas and gas, and/or the propellant for heat 
release. Various hybrid inflators are indicated by U.S. Pat. No. 5,230,531 by Hamilton and others (Hamilton). 
[0034] The overview of one example of the expansion formula safety system of a motor vehicle is shown in drawing 1 . The 
main parts of the expansion formula safety system 10 are a detector 14, an inflator 26, and the air / safe bag 1 8. If a detector 
14 senses the situation (for example, predetermined slowdown) which needs expansion of air / safe bag 18, a signal will be 
transmitted to an inflator 26 and gas or other proper fluids will be emitted to air / safe [ from an inflator 26 ] bag 1 8 through a 
duct 22. 

[0035] The inflator 30 shown in drawing 2 is a hybrid inflator, and can be used in the expansion formula safety system 10 of 
drawing 1 , being able to change to an inflator 26. Therefore, the inflator 30 is equipped with the bottle 34, i.e., inflator 
housing, which has the pressurization medium 36 supplied to air / safe bag 18 ( drawing 1 ) at a proper stage, and the gas 
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generator 82 which a propellant is supplied [ gas generator ] and increases the flow to air / safe bag 18 (for example, thing for 
which it heats, and the pressurization medium 36 is expanded, and/or the further gas is generated). A gun-type propellant (for 
example, elevated-temperature multi-fuel propellant) is used for formation of the propellant grain 90 arranged at the gas 
generator 82, and the mixture of at least one inert gas (for example, argon) and oxygen is used for the pressurization medium 
36 so that it may explain in full detail below. As for the pressurization medium 36, it is desirable to include about 70 to about 
92% of inert gas and about 8 to about 30% of oxygen with the mol base. Furthermore, it is desirable suitably to include the 
inert gas of** and about 10 to about 21% of oxygen about 79% to about 90% with the mol base. 
[0036] It is open for free passage, and a gas generator 82 is arranged inside the inflator housing 34, and, as for the inflator 
housing 34 and the gas generator 82, is narrowing space required for an inflator 30. The diffuser 38 in the air is welded more 
to the end of the boss 66 (for example, diameter of about 1 .25 inches (3. 18cm)) in the air at the detail, a diffuser 38 - the 
regurgitation of two or more trains - a hole 40 (for example, each 80 regurgitation with a diameter of about 0. 100 inches 
(0.254cm) hole 40) -- having here [ an inflator 30 to ] ~ minding -- "a non-thrust output" -- giving ~ this regurgitation - a 
hole 40 is adjoined and the screen 58 is arranged In early stages, that the pressurization medium 36 should be held in the 
inflator housing 34, the synizesis disk 70 is arranged suitable for the interior of a boss 66, and is welded to the boss 66. When 
discharge of gas is required, it is promoted so that the projectile 50 which has the head of a cone mostly may penetrate the 
synizesis disk 70. More, if a projectile 50 is arranged within a barrel 54 at the convex side of the synizesis disk 70 and a 
proper signal is received from the detector 14 of the expansion formula safety system 1 0 ( drawing 1 ), it will be promoted by 
the detail by the operation of an initiator 46. The ring 62 is formed that a projectile 50 should be held in a proper position 
before ignition at the beginning. 

[0037] The orifice sleeve 74 is welded to the edge of the synizesis disk 70 and/or a boss 66. It is hollow, the orifice sleeve 74 
has two or more orifice ports 78 (each is four orifice ports 78 with a diameter of about 0.201 inches (0.5 1 1 cm)), and when the 
synizesis disk 70 is burst by the projectile 50, it opens the interior of the interior of the inflator housing 34, a boss 66, and a 
diffuser 38 for free passage. Furthermore, gas generator HAUJIUNGU 86 is welded to the orifice sleeve 74 at the gas 
generator 82 and the twist detail that a free passage with the inflator housing 34 and a gas generator 82 should be completed. 
[0038] The gas generator housing 86 contains two or more propellant grains 90, and if this is lit, it will supply the combustion 
generation gas of the heating propellant for increasing the flow to air / safe bag 1 8 ( drawing 1 ). The propellant grain 90 is 
held inside the gas generator housing 86 by the promotion sleeve 94, and this promotion sleeve 94 is isolated from the 
inhalation nozzle 98 for gas generators in the edge 96 of the gas generator housing 86 by the screen 104 and the baffle 100. 
As follows, the propellant grain 90 can be manufactured from a gun-type propellant. However, the propellant grain 90 is a 
cylindrical shape mostly, and one hole has penetrated the center section. Since the propellant grain of other configurations is 
suitable, it is dependent on the manufacturing method of the propellant used at least partially. 

[0039] The inhalation nozzle 98 (for example, inhalation nozzle 98 with a diameter of about 0.5 16 inches (1 .3 1cm)) for gas 
generators of a simple substance (or complex) is arranged at the edge 96 of the gas generator housing 86, and is usually turned 
in the direction estranged from the closing disk 70. The gas generator housing 86 has two or more outlets 200 which set the 
interval to the circumferencial direction by the side attachment wall, i.e., a **** nozzle, (for example, four **** nozzles 200 
of 1 "a train" whose each is the diameter of about 0.221 inches (0.561cm)). An operation is strengthened by the position close 
to the outlet although it is sometimes desirable to change the axial position of these **** nozzle 200 (it is usually in the pars 
intermedia of the gas generator housing 86.). Furthermore, it is sometimes desirable to change the number of the **** nozzles 
200. With this composition that has the **** nozzle 200 on the side attachment wall of the gas generator housing 86, and has 
the inhalation nozzle 98 at the edge 96 of the gas generator housing 86, the pressurization medium 36 is drawn into the gas 
generator housing 86 through the inhalation nozzle 98 during combustion of the propellant grain 90, and the mixed gas from 
the interior of the gas generator housing 86 flows out of the gas generator housing 86 through the **** nozzle 200. If it 
explains in full detail, a pressure differential will arise by the flow of the pressurization medium 36 near the side attachment 
wall of the gas generator housing 86, and, thereby, the pressurization medium 36 will be drawn into the gas generator housing 
86 through the inhalation nozzle 98. When generating promotion gas of a certain kind at least, this is raising the performance 
of an inflator 30 sharply, so that it may explain in full detail below. 

[0040] The gas generator 82 equips timely with the ignition assembly 1 14 for lighting the propellant grain 90. Between a 
projectile 50 and the propellant grain 90, the ignition assembly 1 14 is partially arranged in the gas generator housing 86 at 
least, and usually has the operation piston 124, at least one percussion detonator 120, and the ignition / booster agent 144 as 
an activator. More, in a detail, the operation guide 140 engages with the edge of the orifice sleeve 74, and the wall of the gas 
generator housing 86, and, therefore, the operation guide 140 achieves at least the function to guide the operation piston 124, 
partially, including a part of operation piston [ at least ] 124 arranged here. The detonator electrode holder 1 16 engaged with 
the end of the operation guide 140, and has held two or more conventional-type percussion detonators 120 which adjoined 
ignition / booster agent 144 mostly, and have been arranged. Usually, from the loaded cup 148, ignition / booster agent 144 
adjoins the percussion detonator 120, and is held. There is an RDX aluminum booster agent from which 0.5% of 
hydroxypropylcellulose was added by the suitable example of ignition / booster agent 144 by composition of 89% of RDX 
and 1 1% of aluminum powder. The cage 108 and the baffle 1 12 are arranged between the detonator electrode holder 1 16 and 
the promotion sleeve 94. It may be tinctured with the property prolonged working when the gas generator housing 86 is 
attached in the orifice sleeve 74 by not welding but sticking by pressure. Therefore, a wave type spring washer can be 
arranged between a cage 108 and a baffle 1 12 that the interaction of the aforementioned parts should be carried out certainly 
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(not shown). 

[0041] The operation piston 124 has been arranged possible [ sliding of the interior of the operation guide 140 ], and is 
equipped with one continuous projection rim 128 substantially arranged by the percussion detonator 120. Although it will be 
understood, it can change to one projection rim 128 which continued mostly, and two or more lobe material (not shown) can 
also be used. The pan washer 136 is arranged between the operation (minding spacer 126) guide 140 and the operation piston 
124, and it engages with some of these both sides, and maintains in the state where the position of the operation piston 124 
was separated from the percussion detonator 120 at the beginning. Consequently, the operation piston 124 engages with the 
percussion detonator 120 accidentally, and possibility of operating a gas generator 82 falls. However, after a projectile 50 
passes the closing disk 70, the energy transmitted to the operation piston 124 by the projectile 50 is enough to overwhelm the 
pan washer 136, and the projection rim 128 is equipped only with the force which lights at least one percussion detonator 120, 
and can engage with the percussion detonator 120. Next, ignition of ignition / booster agent 144 arises by this, and the 
propellant grain 90 lights. 

[0042] Working [ of a gas generator 82 ] and the percussion detonator 120 corrode, and it may permit that the promotion gas 
which occurred by combustion of the propellant grain 90 flows the inside of the percussion detonator 120. The gas leakage of 
such a propellant may have a bad influence on the consistency of the performance of an inflator 30. However, such gas acts on 
the operation piston 124 desirably, moves this, and is made to engage with the operation guide 140 in the shape of sealing. 
Thereby, the seal for the gas generator housing 86 which restricts any gas leakage on substance is obtained. Therefore, 
promotion gas flows suitably the inside of the inhalation nozzle 98 for gas generators. 

[0043] If the operation of an inflator 30 is summarized, a detector 14 ( drawing 1 ) will transmit a signal to an initiator 46, and 
will promote a projectile 50. A projectile 50 passes the closing disk 70 first, and opens the path between the inflator housing 
34, and the air / safe bag 1 8 ( drawing 1 ). A projectile 50 continues moving forward, and finally collides with the operation 
piston 124, and the projection rim 128 attached in the operation piston 124 collides with at least one array percussion 
detonator 120. Consequently, ignition / booster agent 144 lights and, next, the propellant grain 90 is lit. The pressurization 
medium 36 from the inflator housing 34 is drawn into the gas generator housing 86 during combustion of the propellant grain 
90 in the gas generator housing 86 through the inhalation nozzle 98 arranged at the edge 96 of the gas generator housing 86. 
This is produced from the flow of the pressurization medium 36 which is near the side attachment wall of the gas generator 
housing 86, and generates a pressure differential. Mixture with the promotion gas within the gas generator housing 86 and the 
pressurization medium 36 is promoted by "level luffing motion" of this pressurization medium 36. Especially when oxygen 
contains to the pressurization medium 36 and it reacts to it with promotion gas with many contents of a carbon monoxide and 
hydrogen, this is desirable so that it may explain in full detail below. However, this gas is discharged from the gas generator 
housing 86 through the **** nozzle 200 on the side attachment wall of the gas generator housing 86. In this way, the flow to 
air / safe bag 18 increases suitably by mixing the pressurization medium 36 and the products of combustion from the gas 
generator housing 86 ( drawing 1 ). 

[0044] As mentioned above, the hybrid inflator 30 can use the mixture of a gun-type propellant and at least one inert gas for 
pressurization medium 36, and oxygen because of the propellant grain 90. The gun-type propellant used here is a nitramine 
propellant like an elevated-temperature multi-fuel propellant like the single base, a double bass, or a triple base propellant and 
LOVA, or a HELOVA propellant. More, it is the propellant which the range of the conventional gun-type propellant is about 
2,500-3,800 degrees K, and usually has the combustion temperature of about 3,000 degrees K or more at a detail, and if 
superfluous oxygen does not exist, in the point of generating a lot of CO and H2, it is many fuel nature. Usually, in order to 
make the amount of [ of the fuel from these propellants ] excess react and to obtain C02 and H20, it is necessary to add 
15-40-mol % of oxygen to a high pressure gas at 5-25-mol % or the time. 

[0045] HPC-96 are in a certain specific "conventional-type" gun-type propellant which may be used for the propellant grain 
90 of the hybrid inflator 30. This is composition of about 76.6% of nitrocellulose and about 20.0% of nitroglycerin with 
which it is made percentage by weight and about 13.25% consists of nitrogen, about 0.6% of ethyl Sentra light, about 1.5% of 
barium nitrate, about 0.9% of potassium nitrate, and about 0.4% of graphite, and is a double bass smokeless propellant. 
HPC-96 can come to hand in Heracles (Hercules, Inc.) of the U.S. Delaware Wilmington (Wilmington) **. Since this double 
bass propellant contains a nitrocellulose as a principal component, although it produces a desired ballistic property, it cannot 
fulfill the long-term heat-resistant criteria of the present automobile-industry community. 

[0046] A LOVA propellant (low brittleness ammunition) and a HELOVA propellant (a high energy, low brittleness 
ammunition) are also another "conventional-type" gun-type propellants usable to the propellant grain 90. There is an 
M39LOVA propellant which makes it percentage by weight at this, and consists of composition of about 76.0% of RDX 
(hexa hydro trinitro triazine), about 12.0% of cellulose acetate butyrate, about 4.0% of nitrocellulose (12.6% of nitrogen), 
about 7.60% of citric-acid acetyl triethyl, and about 0.4% of ethyl Sentra light. M39 A LOVA propellant can come to hand in 
BOFORU (Bofors) of the navy naval battle pin center,large (The Naval Surface Warfare Center) of the U.S. Maryland state 
Indian head **, and Europe (Sweden), and if superfluous oxygen does not exist, it will generate H2 of CO of about 32 mole 
percents, and 30 mole percents. LOVA and a HELOVA propellant are more desirable than the existing double bass 
propellant. Although it has not passed the heat-resistant criteria of the U.S. automobile-industry community present in the 
latter, the former is because it has passed. However, in order to carry out stable combustion of LOVA and the HELOVA 
propellant, comparatively high operating pressure is needed. In spite of the property of HPC-96 and a LOVA propellant, it is 
useful to HPC-96 and a LOVA propellant illustrating some points of the principle/the feature of this invention at least. 
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[0047] It originates in the performance characteristic of the gun-type propellant when being used as formation of the 
propellant grain 90. That oxygen is used as some pressurization media 36, and FN conjointly available from the grantee of for 
example, this patent application (20-30g) It compares with the present design using 1061-10. it is possible to reduce the 
amount of a propellant required for a gas generator 82 (composition of FN 1061-10 -- percentage by weight -- carrying out -- 
about 7.93% of polyvinyl chloride --) they are 7. 17% of dioctyl adipate, 0.05% of carbon black, 0.35% of stabilizer, 8.5% of 
sodium oxalate, 75% of potassium perchlorate, and about 1% of lecithin . For example, in a gun-type propellant usable as 
formation of the propellant grain 90, usually, the range of the total amount of grain weights is about 10-12g (when using by 
the passenger side), and it is less than about I5g preferably. In this case, it is desirable to use the about 1 50- 1 90g 
pressurization medium 36 with the mol base with about 10 - 30% of oxygen of the pressurization medium 36. When using 
about 169g pressurization medium 36 for a detail with about 15% of oxygen of the pressurization medium 36 with the 
mole-percent base more, the AUW of the propellant grain 90 is about 10.4g. When using in a drivers side, a request/initial 
complement of the propellant grain 90 are about 5g, and when using for a side inflator, it is about 1 .5g. 
[0048] Above FN Reduction of the amount of the above-mentioned gun-type propellant in comparison with composition of 
1061 -10 propellant can also be expressed as a weight ratio of the pressurization medium 36 to the AUW of the propellant 
grain 90. Present, FN About 1061 -10 propellant, the grantee of this patent application is FN. About 7.04 ratio is used to the 
weight of 1061 -10 propellant by the weight of an argon (that is, it is a high pressure gas and is equivalent to the 
pressurization medium 36 relevant to this invention), use of a gun-type propellant -- FN the weight ratio [ as opposed to / to 
obtain the inflator which has the same output as the inflator using 1061-10, a weight, and a size / the AUW of the propellant 
grain 90 ] of the pressurization medium 36 -- about 10-20 -- more -- suitable -- about 14-18 - it is about 15 or more the 
optimal Although it will be understood, these ratios can be further increased by using a hotter propellant, and the amount of a 
required propellant decreases more. In this point, since an elevated-temperature particulate matter does not exist in the output 
gas of a gun-type propellant in essence, an inflator can generate output gas at an elevated temperature rather than a particle 
load type inflator like the present newest hybrid inflator. By this temperature rise, since elevated-temperature gas is 
expansibility relatively, an inflator is more small and becomes lighter. In addition to the above, the size and weight on the 
structure of an inflator can be generally reduced, when using a gun-type propellant. For example, even when the ratio of 7.04 
is used to a gun-type propellant in an inflator, it is FN of the rate of said. The inflator which has a gun-type propellant 
although the same output as the case where 1061-10 is used is obtained is FN. It is still smaller than the inflator using 1061-10 
lightly about 50%. The ratio 7.04 can be suitably used equally as mentioned above, even when it uses by the drivers side and 
uses by the side inflator. 

[0049] Above FN It can also mean that the amount of the above-mentioned gun-type propellant was reduced as compared 
with composition of 106 1 -10 propellant as a ratio of the number of gram mols of the total gas output (namely, mixture of 
promotion gas and the pressurization medium 36) to the AUW of the propellant grain 90. Present, FN The grantee of this 
patent application uses [ propellant / 1061 -10 ] the ratio of an about 0.192gmol per Ig of propellants about the number of 
mols of the output gas to the weight of a propellant the ratio of the number [ as opposed to the AUW of the propellant grain 
90 the case of the gun-type propellant for the inflators of the output same contrastive usually as this, a weight, and a size ] of 
mols of output gas -- about 0.3 5-0. 6g mol per lg of propellants -- more -- suitable -- an about 0.4-0.5gmol -- it is an about 
0.5gmol the optimal At the hybrid inflator using the ratio further of a 0. l92gmol per lg of propellants, the output of an 
inflator is FN, using a gun-type propellant, as described above. Although it is the same as the hybrid inflator which uses 
1061-10, the weight and size of a gun-type propellant formula inflator are reduced about 50%. 

[0050] By using two or more gas for the pressurization medium 36, formation of a gun-type propellant may be used for the 
propellant grain 90 at least. Usually, the pressurization medium 36 consists of at least one inert gas and oxygen. There are an 
argon, nitrogen, helium, and neon in proper inert gas, and an argon is desirable also in this. The oxygen portion of the 
pressurization medium 36 is various functions nature. The heat source which becomes the cause by which inert gas expands, 
at the gas-like products of combustion and oxygen of a gun-type propellant of the propellant grain 90 reacting at the 
beginning is obtained. Thereby, the amount of a propellant required for a gas generator 82 can be reduced partially at least. 
Furthermore, the toxic level on which promotion gas is existing with the reaction of oxygen and propellant products of 
combustion is reduced to the permissible level, for example, oxygen changes suitably the hydrogen which is existing to a 
carbon dioxide in the considerable portion of an existing carbon monoxide (for example, CO -- at least - about 85% -- C02) 
at a steam (H2 [ for example, ] -- at least -- about 80% -- H20), and the unburnt hydrocarbon of a considerable portion is 
removed similarly (at least 75% of a hydrocarbon is removed) In this way, the performance of a gas generator 82 is improving 
sharply as mentioned above. That is, the pressurization medium 36 containing oxygen is drawn in a side attachment wall into 
the gas generator housing 86 by the pressure differential generated by the flow of the pressurization medium 36 near the side 
attachment wall of the gas generator housing 86 which has the **** nozzle 200 through the inhalation nozzle 98 in the edge 
96 of the gas generator housing 86. Consequently, the products of combustion which is rich in CO and hydrogen of the 
pressurization medium 36 and the source of gas generation is mixed, and the mixture with the products of combustion of the 
total combustion efficiency of the source of gas generation and the source of gas generation and the pressurization medium 36 
which is rich in oxygen, and the combustion rate of the propellant grain 90 are improving notably. And gas is pulled out from 
the **** nozzle 200 on the side attachment wall of the gas generator housing 86. In this way, the performance of an inflator 
30 is improving sharply by the above-mentioned composition of the gas generator housing 86 (mixing oxygen and promotion 
gas quickly and efficiently). 
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[0051] Usually, the amount of at least one inert gas is about 70 - 90% with the mol base, and the amount of oxygen is about 
10 - 30% with the mol base. It is desirable to use the amount of oxygen exceeding the amount based on theoretical conversion 
generally. However, it is also usually desirable not to contain the oxygen more than about 20% (mol) in output gas (namely, 
mixture of promotion gas and a pressurization medium). 

[0052] An inflator 30 is assembled as follows. First, a gas generator 82 is assembled as follows. 1) Insert a baffle 100 and a 
screen 104 in the gas generator housing 86 so that the discharge edge 96 may be adjoined. 2) Insert the promotion sleeve 94 
in the gas generator housing 86, and 3 propellant grain 90 is arranged in the promotion sleeve 94. 4) A baffle 1 12 and a cage 
108 are inserted in the gas generator housing 86 so that the edge of the promotion sleeve 94 may be adjoined in the opposite 
direction of the discharge edge 96 of a gas generator 82. 5) The detonator electrode holder 1 16 is inserted in the gas generator 
housing 86 with ignition / booster agent 144, and the loaded cup 148, and 6 operation guide 140, the pan washer 136, and the 
operation piston 124 are inserted in the gas generator housing 86. Then, various parts are linked as follows. After welding the 
gas generator housing 86 to the orifice sleeve 74 and arranging a projectile 50 and an initiator 46 to a diffuser 38, this diffuser 
38 is welded to a boss 66, the closing disk 70 is welded between this boss 66 and the orifice sleeve 74, and a boss 66 is 
welded to the inflator housing 34. The above-mentioned structure is secured and the pressurization medium 36 can be 
introduced into the inflator housing 34. In the case of two or more gas, in this point, an argon and oxygen can be introduced 
also in the state where could introduce separately into the inflator housing 34 through the end plug 42 welded to the edge of 
the inflator housing 34 (for example, an argon and/or other inert gas may be introduced first, and oxygen may next be 
introduced, or this reverse is sufficient.), or it premixed. 

[0053] It is further useful to indicating the various features relevant to the following examples using a gun-type propellant in a 
hybrid inflator. 

Example 1 : the HPC-96 above-mentioned propellant was used for forming the propellant grain 90 of 18g of AU W Each 
propellant grain 90 presented the configuration shown roughly to drawing 2 , and, for length or thickness, about 0.52 inches 
(1.32cm) and the outer diameter were [ about 0.29 inches (0.737cm) and the web ] about 0.105 inches (0.267cm) (1/2 of the 
difference of the bore of the propellant grain 90, and an outer diameter). Furthermore, when HPC-96 propellant was lit under 
air, it showed the following properties. Movement force is 363,493 ft-lbs/lb and a heat of explosion is 1,062 calories [ g ] /and 
TV. For the molecular weight of 3,490 degrees K and gas, 26. 7g [ mol ] /and the specific heat ratio were [ 1 .2196 and solid 
density ] 1 .65 g/cm3. Composition of the gas which assumed combustion by the gun pressure which expanded to atmospheric 
pressure based on the calculation on the theory of the usual composition was about 26.5% of carbon monoxide, about 19. 1% 
of water, about 26.2% of carbon dioxide, about 13.7% of nitrogen, about 14.2% of hydrogen, and about 0.3% of other gas 
with the mole-percent base. 

[0054] When the propellant grain 90 of HPC-96 was exposed to the temperature of 120 degrees C by the TARIANI (Taliani) 
heat resistance test of an industrial standard, it began to discolor within about 40 minutes, and it lit within [ in about 5 hours ]. 
The validity which uses HPC-96 propellant for the propellant grain 90 by this is reduced. It is because it is prescribed by the 
one present industrial standard that it lights when it does not deteriorate so much when the propellant for expansion formula 
safety systems is exposed to the temperature which is 107 degrees C for 400 hours, but it is exposed to automatic-firing 
temperature after this. However. HPC-96 propellant is indicated in this specification in order to show the principle of this 
invention of a certain kind. 

[0055] The inflator housing 34 was equipped with about 169g pressurization medium 36, and it was constituted from about 
5% of oxygen, and about 95% of argon with the mole-percent base by the HPC-96 propellant grain 90. The inflator 30 was 
equipped with four orifice ports 78 on the orifice sleeve 74, the diameter was about 0.676cm (0.266 inches) in each, and the 
diameter of the inhalation nozzle 98 for gas generators was about 1,191cm (0.469 inches). The regurgitation nozzle 200 was 
not formed in the side attachment wall of the gas generator housing 86. In this way, during the operation, the pressurization 
medium 36 was not drawn into the gas generator 82, but all discharge was performed through the inhalation nozzle 98. 
[0056] The pressure fluctuation inside the inflator housing 34 under operation of an inflator 30 was change as shown in 
drawing 3 . The internal pressure of an inflator 30 and the 1001. tank opened for free passage is a pressure as shown in 
drawing 4 , and expresses roughly the pressure buildup in air / safe bag 1 8. The gas output from an inflator 30 is about 1 .2% 
of carbon monoxide, about 1.5% of carbon dioxide, about 2% or more of hydrogen, and about 60 ppm NOX in the 
percentage-by-weight base. It contained/ Therefore, as compared with the gas output on the theory of the HPC-96 
above-mentioned propellant, the amount of a carbon monoxide and hydrogen was sharply reduced by using the 
aforementioned oxygen and the aforementioned argon of a rate, this example - setting - a radial ~ the outlet for gas 
generators of ****** was used not using the hole 

[0057] Example 2: the process of Example 1 was repeated However, about 164.4g pressurization medium 36 of composition 
of about 15% of oxygen and about 85% of argon was used for the propellant grain 90 with the mole-percent base using 
HPC-96 10.4g propellant. The performance curve when an inflator 30 is operated with these propellant grains 90 is shown in 
drawing 3 and 4. The inflator 30 was taken as a configuration which was considered in Example L Furthermore, the gas-like 
output from an inflator 30 is about 2.4% of carbon dioxide, about 1,000 ppm carbon monoxide, about 70 ppm NOX, and 
about 38 ppm N02 in the mole-percent base. And about 0 ppm hydrogen was contained. Therefore, NO and N02 by having 
increased the amount of oxygen to 15% from 5% of Example 1. The amount of carbon monoxides decreased sharply, without 
increasing so much. Furthermore, the amount of the propellant used was also sharply reduced by this. 
[0058] The process of Example 1 was repeated twice using the 169.0g pressurization medium 36 of composition of about 



7 of 25 



8/12/02 9:24 AM 



http://www4 .ipdt.jpo .go.j p/cgi-bin/tran_web_cgi_ejj e 



15% of oxygen, and about 85% of argon with HPC-96 and the mole-percent base of a 3: 10.4 g example. The performance 
curve of an inflator 30 is the same as that of drawing 3 and 4, and the inflator 30 was taken as a configuration which was 
considered in Example 1. Furthermore, the gas-like output from an inflator 30 contained NO (NOX (a carbon monoxide 
(about 1,000 ppm and 800 ppm), about 1 .0%, and 1 .2% of carbon dioxide, about 60 ppm, and 50 ppm), about 23 ppm, and 20 
ppm)2, respectively. Therefore, the amount of oxygen was increased to 15%, and the amount of carbon monoxides decreased, 
without having been alike in having reduced the amount of HPC-96 and affecting NO and N02 so much more. Furthermore, 
the amount of the propellant used decreased by the increase in the amount of oxygen. 

[0059] As mentioned above, in this example, two existing "conventional-type" gun-type propellants were taken into 
consideration at the beginning. That is, they are the conventional double bass gun propellant and a low brittleness nitramine 
(LOVA) gun propellant. Although a system functions as assumption in the conventional double bass gun propellant, the 
industrial criteria over long-term storage are not passed (it is 400 hours at 107 degrees C). In a LOVA gun propellant, if a 
propellant is not burned in high pressure (for example, 9,000 or more psis), it will prove that system performance is 
inadequate, and now, the weight, the cost, and the complexity on a design will increase. Usually, the operating pressure used 
for an inflator 30 has about 4,000 slightly desirable psi(s). Under such conditions, since a propellant suitable to this example 
was not existing, the method of forming the new propellant which constitutes the propellant of a new species was developed. 
That is, it is the propellant which combined the ballistic property (it excels in the ignition and combustion in low voltage) of a 
double bass propellant, and the storage property (it excels in 107 degrees C at the performance after storage of 400 hours) of a 
nitramine LOVA propellant. This kind of propellant is called hybrid propellant. 

[0060] Unlike the propellant of the nitrocellulose base like HPC-96, if a heat-resistant gun-type propellant is used as 
formation of the propellant grain 90, in the case of a LOVA propellant, it contains the secondary explosive (RDX), i.e., a 
nitramine. There are other nitramines (cyclo tetramethylen tetrapod nitramine), i.e., HMX, in other suitable secondary 
explosives to use for formation of the propellant grain 90, and there are also PETN (pentaerythritol tetrapod nit rate) and 
TAGN (triamino guanidine nit REITO). The next table 1 shows the combustion characteristics of RDX, HMX, and a PETN 
secondary explosive. 
[0061] 
[Table 1] 
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usually, a secondary explosive combines a certain kind of ballistic property, and long-term thermal resistance in a binder 
system as formation of the propellant grain 90 that it should coalesce like a request (for example, the ballistic property of a 
double bass propellant and the long-term aging property of a LOVA propellant, or long-term thermal stability - it should 
obtain) (the above "hybrid prope Hants") The term the "binder system" used here is useful to making the physical property, 
chemistry property, and/or ballistic property of a propellant denaturalize, and one or more compounds added by the propellant 
are said. There is a binder system incorporating the promotion additive chosen from the group which consists of a binder, a 
plasticizer, a stabilizer, opacifiers, and these compounds among the useful binder systems. 

[0062] The hybrid propellant for propellant grain 90 in the hybrid inflator 30 shows the outstanding ballistic property 
(namely, the combustion rate and combustion temperature in comparatively low operating pressure), and shows appropriate 
long-term stability (for example, a thing called a sufficient number of samples is in one of the industry examinations which 
evaluates long-term thermal resistance on the statistics which bear the temperature of 107 degrees C (it does not light) for 400 
hours.). There is a thing called the inflator 30 which bears the temperature of 100 degrees C for 400 hours, without the 
performance degradation (this usually being set up / specified by the customer) which exceeded tolerance to another 
examination arising. In a detail, the propellant grain 90 formed from the hybrid propellant burns more in the combustion 
temperature of about 2,000-3,800 degrees K, about 0.1-1 inch / speed of sec (0.25 - 2.5 cm/sec), and the operating pressure 
(pressure in the gas generator housing 86) below about 4,000 psi(s) (27.6MPa). The propellant grain 90 formed from the 
hybrid propellant burns more suitably in the combustion temperature of about 2,000-3,800 degrees K, about 0.3-0.5 inches / 
speed of sec (0.76 - 1 .26 cm/sec), and the operating pressure below about 4,000 psi(s) (27.6MPa). 

[0063] Usually, in formation of a hybrid propellant, the about 50 to 90 wt% secondary explosive and the about ten to 50 wt% 
binder system contain. More generally in formation of these propellants, the about 60 to 80 wt% secondary explosive and the 
about 20 to 40 wt% binder system contain. Preferably, in formation of a propellant, the about 70 to 80 wt% specific secondary 
explosive and the about 20 to 30 wt% binder system contain. Other additives and unescapable impurities may also exist in 
composition of these propellants in a minute amount (namely, about 5 wt(s)% the less than amount of composition). 
[0064] Usually, a resin binder becomes a part of binder system for formation of the hybrid propellant for propellant grain 90. 
To ordinary solvents (namely, an acetone, a lower alcohol, etc.), if it is the binder of fusibility, what kind of thing can also be 
used generally. However, as for a binder, generally, it is desirable that it is an activity compound. That is, as for a binder, it is 
desirable to burn easily in an above-mentioned request combustion temperature and above-mentioned operating pressure. 
Furthermore, when using with a plasticizer, though natural, it is desirable [ a binder ] that it is compatibility to this plasticizer. 
Although there are CA (cellulose acetate), CAB (cellulose acetate butyrate), EC (ethyl cellulose), PVA (polyvinyl acetate), 
CAP (cellulose-acetate PUROPI olate), azide polymer, a polybutadiene, a hydrogenation butadiene, polyurethane, and those 
mixture in a suitable typical binder to use for composition of a propellant, it is not limited to these, the homopolymer and 
copolymer which have the monomer chosen from the group which azide polymer - becomes from GA (glycidyl azide) 
monomer, a BAMO (3 and 3-screw (azide methyl) oxetane) monomer, and an AMMO (azide methyl methyl oxetane) 
monomer -- either is included at least Furthermore, this burns with sufficient vigor more substantially than CA, using GAP 
(activity glycidyl azide polymer) as a binder element. If it carries out like this, it can be said that it is desirable to use only 
GAP with a secondary explosive as a binder. However, it originates in the present remarkable cost difference of GAP and CA, 
and the element of the both sides of GAP and CA is contained in formation of a hybrid propellant. A plasticizer can also be 
used as a part of binder system for formation of the hybrid propellant for propellant grain 90. As mentioned above, it is made 
for a plasticizer to be compatibility to a binder. Furthermore, it is desirable to use the binder system in which extrusion 
molding is possible generally. Furthermore, it is desirable to use for a secondary explosive (for example, nitramine) of a 
certain kind at least the plasticizer in which stable combustion is possible within an activity plasticizer, i.e., the 
above-mentioned operating temperature, and working pressure. Although there are other compounds like TMETM 
(trimethylolethane TORINITO rate), BTTN (butane triol TORINITO rate) and a nitrate plasticizer like TEGDN 
(triethylene-glycol JINITO rate), a glycidyl azide plasticizer, NG (nitroglycerin) and BDNPA/F (a screw (2 and 2-dinitro 
propyl) acetal / formal), and ATEC (acetyl triethyl SHITORETO) in a useful activity plasticizer, it is not limited to these. 
[0065] The binder system for formation of the hybrid propellant for propellant grain 90 can also be made to contain a 
stabilizer. For example, if the above-mentioned binder and/or above-mentioned plasticizer of a certain kind like a nitrate 
plasticizer are exposed to a certain temperature, they may be disassembled, and ignition of the propellant grain 90 may be 
affected (that is, if exposed to a certain temperature, a nitrate plasticizer will be pyrolyzed even to the grade from which 
ignition takes place). Therefore, a stabilizer is contained in formation of a hybrid propellant, a "reaction" is carried out to the 
binder and/or plasticizer to pyrolyze, stability is maintained (for example, the danger of the preignition of a propellant is 
reduced), and the long-term stability of formation of a hybrid propellant is raised. For example, in the case of a nitrate, though 
it is an activator, there is a stabilizer which is a nitric-acid acceptor among the stabilizers useful to formation of a propellant. 
Although there are an ethyl Sentra light (SIMM (sym)-diethyl diphenyl urea), DPA (diphenylamine), and REZOSHI Norian in 
a proper stabilizer, it is not limited to these. 

[0066] It has a desired ballistic property and one of the formation of the hybrid propellant which fully showed suitable 
long-term stability has combination with RDX (hexa hydro trinitro triazine) of a nitramine secondary explosive, and CA 
(cellulose acetate) of a binder, TMETN (trimethylolethane TORINITO rate) of a plasticizer and EC (ethyl Sentra light) of a 
stabilizer. Usually, formation of this hybrid propellant has become [ an about 70 wt(s)% RDX, an about five to 1 5 wt% CA, 
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about five to 15 wt% TMETN, and ] whether it is small from about 2 wt(s)% EC at least. The request ballistic property and 
long-term aging property for a hybrid propellant are acquired with these rough relative amounts. However, if the propellant 
grain 90 is formed of extrusion molding from this formation, it will be understood that it is required to refine the relative 
amount of above-mentioned numeric-value within the limits. 

[0067] Moreover, it is also possible to form a propellant at least from either [ about 70% of the weight of RDX (hexa hydro 
trinitro triazine), about 5 to about 1 5% of the weight of CA (cellulose acetate), and / about 5 to about 15% of the weight of] 
GAP (glycidyl azide polymer -) and ATEC (acetyl ethyl SHITOREITO). Generally, as a binder system, when using the 
mixture of a binder, a plasticizer, and a stabilizer, as for the mixed rate of each medicine, it is desirable that it is 5 % of the 
weight from about 5 % of the weight from 20 % of the weight and 0 % of the weight from 30 % of the weight and 0 % of the 
weight. 

[0068] Another hybrid propellant which was equipped with the desired impact property and equipped with suitable long term 
stability has the nitramine secondary explosive RDX, the binder system containing CA and GAP (GURIJIRU azide polymer) 
as a binder, and the suitable plasticizer (for example, a GAP plasticizer, TMETN, ATEC, and these should put together). 
Generally, this hybrid propellant has an about 70 to 80 wt% RDX, an about five to 15 wt% CA, an about five to 15 wt% GAP, 
and the about five to 15 wt% plasticizer on the general target about 70 wt(s)% at least. These relative amounts give a desired 
impact property and a desired long-term aging property (Long-term aging properties) to a hybrid propellant. However, when 
forming the propellant grain 90 by extrusion molding from this hybrid propellant, adjustment of the aforementioned relative 
amount within the limits may be needed. In the case of the hybrid propellant containing an aforementioned double bass 
propellant and an aforementioned LOVA propellant, a lot of carbon monoxide and hydrogen are formed at the time of 
combustion (for example, 35% of CO and 19% of H2 are formed at the time of combustion). Generally formation of the 
carbon monoxide by combustion of the propellant for inflators and hydrogen gas is not permitted in the expansion formula 
safety system of a motor vehicle. However, when using these kinds of hybrid propellants in the hybrid inflator 30, the 
pressurization medium 36 contains oxygen so that it may be changed into the carbon dioxide and steam with the whole 
quantity (for example, 95%) almost harmless as part of the reaction after the time of combustion, or combustion of a carbon 
monoxide and hydrogen. Since the need of including the source of oxygen (for example, potassium perchlorate) in a hybrid 
propellant by using a hyperbaric oxygen is eliminated, especially use of a hyperbaric oxygen is desirable. Furthermore, in 
order to hold down to minimum the amount of a propellant required in order for the high exothermic reaction produced 
between the combustion gas formed from the propellant and a hyperbaric oxygen to make the calorific value of a propellant 
increase and to expand air / safe bag by this, especially this high exothermic reaction is desirable. 
[0069] When it is formed as a propellant grain 90 and inserted into the hybrid inflator 30, in the amount of specification 
shown in the aforementioned gun-type propellant, a hybrid propellant is usable and may include especially the aforementioned 
feature about the relative amount of the propellant grain 90 and the pressurization medium 36. Furthermore, the relative 
amount of the oxygen used for the pressurization medium 36 and one inert gas is usable also to the hybrid propellant indicated 
here. 

[0070] The following examples show the property which accompanies the hybrid propellant containing a secondary explosive 
and a binder system. In addition, it is indicated that percentage by weight stated above " Wt%." 

Example 4: at least -- an about 70 wt(s)% RDX (hexa hydro trinitro triazine), an about five to 1 5 wt% CA (cellulose acetate), 
about five to 15 wt% TMETN (trimethylolethane TORINITO rate), and about 2 -- ethyl not more than wt% The hybrid 
propellant constituent containing the Sentra light was prepared, and this propellant constituent was formed as a pillar-like 
grain which has about 1.71 32g [/cc ] mean density. The lOg sample was inserted in the bomb interior of a room equipped with 
the thick wall, and it was made to explode towards the inside of a tank. This sample showed the impact property (namely, 0.47 
inches ( 1 . 1 8cm/(second))/(second)) which has the combustion temperature of about 2,578 degrees K in 4,000psi(s) 
(27.6MPa), and can be permitted. The performance curve about this was mostly in agreement with the curve generally shown 
in drawing 3 and drawing 4 . The formed gas had about 36% of carbon monoxide, about 24% of nitrogen, about 19% of 
hydrogen, about 16% of steam, and about 5% of carbon dioxide. Evaluation about the long-term thermal stability of a hybrid 
propellant constituent was carried out, and it was checked that the long-term thermal stability of this constituent is contained 
in tolerance as the result (for example, although the propellant was **(ed) in temperature of 107 degrees C over 400 hours, 
this propellant did not ignite.). Moreover, although the propellant was **(ed) in temperature of 107 degrees C over 400 hours 
in the hybrid inflator, this propellant did not ignite. Then, although the propellant was activated, the performance of an 
inflator was not substantially influenced by heat treatment. 

[0071] Example 5: an about 70 wt(s)% RDX (hexa hydro trinitro triazine), the about five to 15 wt% cellulose acetate, and the 
hybrid propellant constituent containing about five to 15 wt% GAP (GURIJIRU azide polymer) were prepared at least, and 
this propellant constituent was formed as a pillar-like grain which has about 1 .6857g [/cc ] mean density The lOg sample was 
inserted in the bomb interior of a room equipped with the thick wall, and it was made to explode towards the inside of a tank. 
The sample showed the impact property (namely, 0.48 inches ( 1 . 1 8cm/(second))/(second)) which has the combustion 
temperature of about 2,357 degrees K in 4,000psi(s) (27.6MPa), and can be permitted. The performance curve about this was 
mostly in agreement with the curve generally shown in drawing 3 and drawing 4 . The formed gas had about 37% of carbon 
monoxide, about 25% of hydrogen, about 25% of nitrogen, about 10% of steam, and about 3% of carbon dioxide. Evaluation 
about the long-term thermal stability of a hybrid propellant constituent was carried out, and it was checked that the long-term 
thermal stability of this constituent is contained in tolerance as the result (for example, although the propellant was **(ed) in 
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temperature of 107 degrees C over 400 hours, this propellant did not ignite.). Moreover, although the propel lant was **(ed) in 
temperature of 107 degrees C over 400 hours in the hybrid inflator, this propellant did not ignite. Then, although the 
propellant was activated, the performance of an inflator was not substantially influenced by heat treatment. 
[0072] Other propellants used in an embodiment or another embodiment with this invention are carrying out 5-50 weight 
section content of the binder to a total of 100 weights sections of RDX and HMX at a hexogen (RDX) 1 - 99 weight sections 
and OKUTOGEN (HMX) 99 - 1 weight section, and the pan. Preferably, 5-50 weight section content of the binder is carried 
out to a total of 100 weights sections of RDX and HMX at a hexogen (RDX) 80 - 95 weight sections and OKUTOGEN 
(HMX) 20 - 5 weight sections, and a pan. 

[0073] The above-mentioned propellant is used for the hybrid inflator indicated in this specification. A hybrid inflator is 
constituted by the pressurization gas chamber which generally contains pressurization gas, the generation-of-gas room 
containing a propellant, an ignition assembly, the rupture disk, etc. Pressurization gas consists of an inactive fluid and oxygen 
substantially. A propellant is lit by the ignition assembly at the time of the collision of vehicles, burns, and generates gas-like 
oxygen and the products of combustion which can react, i.e., a carbon monoxide, and hydrogen. A carbon monoxide and 
hydrogen heighten the pressure of the gas chamber at the same time they react with the oxygen in pressurization gas and 
generate a carbon dioxide and a steam. Then, a rupture disk is destroyed, a carbon dioxide, a steam, and an inactive fluid are 
supplied to an air bag 1 8 ( drawing 1 ) from the outlet of an inflator, and an air bag 1 8 ( drawing 1 ) expands. 
[0074] The above-mentioned propellant consists of a hexogen (RDX), OKUTOGEN (HMX), and a binder, and ~ as RDX, 
HMX, and the ratio of a binder - RDX1 - 99 weight sections - receiving -- HMX99 - 1 weight section -- a binder is the ratio 
of 5 - 50 weight section to RDX80 - 95 weight sections preferably to HMX20 - 5 weight sections, and a total of 100 weights 
sections of RDX and HMX 

[0075] The binder which can be used by this invention contains the polymer (PORINIMO) of azide polymer, such as glycidyl 
acid polymer, such as polybutadienes, such as cellulosics, such as polyurethane (PU), an ethyl cellulose (EC), a cellulose 
acetate butylate (CAB), and cellulose acetate propionate (CAP), and a hydroxy end polybutadiene (HTPB), and nitric-acid 
glycidyl polymer (poly green), and glycidyl azide polymer (GAP), and 3-nitrate methyl-3-methyloxy methane, although there 
is especially no limit. In these, a cellulose acetate butylate (CAB) and/or glycidyl azide polymer (GAP) are desirable. 
[0076] The propellant of this invention may also contain further a plasticizer, a stabilizer, and the additive chosen from the 
group which consists of these compounds, moreover, as a plasticizer TMETN (trimethylolethane TORfNITO rate), BTTN 
(butane triol TORIN ITOREITO), TEGDN (triethylene-glycol JINITO rate), a glycidyl azide, It is desirable to be chosen from 
the group which consists of NG (nitroglycerin), BDNPA/F (a screw (2 and 2-dinitro propyl) acetal / formal), and a ATEC 
(acetyl triethyl SHITORETO). 

[0077] Furthermore, as a stabilizer usable to the above-mentioned propellant, they are an ethyl Sentra light, a diphenylamine, 
REZOSHI Norian, and AKARUDAITO, for example. Amyl alcohol, a urea, petroleum jelly, etc. can be used. 
[0078] In addition, the addition of a plasticizer has desirable 0 - 30 weight section to RDX, HMX, and a total of 1 00 weights 
sections of a binder. Moreover, the addition of a stabilizer has desirable 0-5 weight section to RDX, HMX, and a total of 
100 weights sections of a binder. 

[0079] Moreover, as a form of the propellant of this invention, although the shape of the shape of fine particles, a grain, and a 
pellet etc. interferes with neither of the forms, it is desirable to use what was made into the shape of a pellet. The example of 
some constituents which were suitable for using it for this invention hereafter is shown. The matter of the composition shown 
below in example of <BR> 6: was mixed, it was made the pellet, and the pressurization gas chamber, the generation-of-gas 
room, the ignition assembly, and the high Brit inflator that consists of rupture disks were loaded. And the hybrid inflator was 
operated. Consequently, the smoke which consists of KC1 was not generated. 
[0080] 

Hexogen (RDX) 68 weight sections OKUTOGEN (HMX) 8 weight sections Cellulose acetate butylate (CAB) 12 weight 
sections Glycidyl azide polymer (GAP) The content of a binder (CAB, GAP) to 12 weight ***♦, RDX, and the HMX 100 
weight section is the about 32 weight section. 

Example 7: the matter of the composition shown below was mixed, it was made the pellet, the same high Brit inflator as 

Example 6 was loaded, and the hybrid inflator was operated Consequently, the smoke was not generated. 

[0081] 

Hexogen (RDX) 72 weight sections OKUTOGEN (HMX) 4 weight sections Cellulose acetate butylate (CAB) 12 weight 
sections Glycidyl azide polymer (GAP) The content of a binder (CAB and GAP) to 12 weight ****, RDX, and the HMX 100 
weight section is the about 32 weight section. 

Example 8: the matter of the composition shown below was mixed, it was made the pellet, the same high Brit inflator as 

Example 6 was loaded, and the hybrid inflator was operated Consequently, the smoke was not generated. 

[0082] 

Hexogen (RDX) 64 weight sections OKUTOGEN (HMX) 12 weight sections Cellulose acetate butylate (CAB) 12 weight 
sections Glycidyl azide polymer (GAP) The content of a binder (CAB, GAP) to 12 weight **♦*, RDX, and the HMX 100 
weight section is the about 32 weight section. 

Example 9: the matter of the composition shown below was mixed, it was made the pellet, the same high Brit inflator as 

Example 6 was loaded, and the hybrid inflator was operated Consequently, the smoke was not generated. 

[0083] 
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Hexogen (RDX) 75 weight sections OKUTOGEN (HMX) 1 weight section Cellulose acetate butylate (CAB) 12 weight 
sections Glycidyl azide polymer (GAP) The content of a binder (CAB, GAP) to 12 weight *♦**, RDX, and the HMX 100 
weight section is the about 32 weight section. 

Example 10: the matter of the composition shown below was mixed, it was made the pellet, the same high Brit inflator as 

Example 6 was loaded, and the hybrid inflator was operated Consequently, the smoke was not generated. 

[0084] 

Hexogen (RDX) 1 weight section OKUTOGEN (HMX) 75 weight sections Cellulose acetate butylate (CAB) 12 weight 
sections Glycidyl azide polymer (GAP) The content of a binder (CAB, GAP) to 12 weight ****, RDX, and the HMX100 
weight section is the about 32 weight section. 

Example 1 1 : the matter of the composition shown below was made into the pellet, the same high Brit inflator as Example 6 

was loaded, and the hybrid inflator was operated Consequently, the smoke was not generated. 

[0085] 

Hexogen (RDX) 38 weight sections OKUTOGEN (HMX) 38 weight sections Cellulose acetate butylate (CAB) 12 weight 
sections Glycidyl azide polymer (GAP) The content of a binder (CAB, GAP) to 12 weight **♦*, RDX, and the HMX 100 
weight section is the about 32 weight section. 

Example 12: the matter of the composition shown below was made into the pellet, the same high Brit inflator as Example 6 

was loaded, and the hybrid inflator was operated Consequently, the smoke was not generated. 

[0086] 

Hexogen (RDX) 68 weight sections OKUTOGEN (HMX) 8 weight sections Cellulose acetate butylate (CAB) 12 weight 
sections Glycidyl azide polymer (GAP) 12 weight sections Ethyl Sentra light The content of a binder (CAB, GAP) to 2 weight 
♦***, RDX, and the HMX 100 weight section is the about 32 weight section. 

Example 13: the matter of the composition shown below was mixed, it was made the pellet, the same high Brit inflator as 

Example 6 was loaded, and the hybrid inflator was operated Consequently, the smoke was not generated. 

[0087] 

Hexogen (RDX) 68 weight sections OKUTOGEN (HMX) 8 weight sections Cellulose acetate butylate (CAB) 12 weight 
sections Glycidyl azide polymer (GAP) 12 weight sections Trimethylolethane TORINITOREITO 20 weight sections 
(TMETN) 

In addition, the content of a binder (CAB, GAP) to RDX and the HMX 100 weight section is the about 32 weight section. 
Example 14: the matter of the composition shown below was made into the pellet, the same high Brit inflator as Example 6 
was loaded, and the hybrid inflator was operated Consequently, the smoke was not generated. 
[0088] 

A hexogen (RDX) 68 weight sections OKUTOGEN (HMX) 8 weight sections Cellulose acetate butylate (CAB) 12 weight 
sections Glycidyl azide polymer (GAP) 12 weight section Ethyl Sentra light 2 weight sections Trimethylolethane 
TORINITOREITO 20 weight sections (TMETN) 

In addition, the content of a binder (CAB, GAP) to RDX and the HMX 100 weight section is the about 32 weight section. 
[0089] Drawing 5 - drawing 7 show another example of an usable hybrid inflator to the expansion formula safety system 1 0 
shown in drawing 1 . As mainly shown in drawing 5 , generally the hybrid inflator 202 has cylinder-like housing 204 for high 
pressure gases with the cylinder-like gas generator 208, and the housing 204 (the third loculus) for high pressure gases is 
arranged so that it may have the same medial axis as this gas generator 208 in the circumference of a gas generator 208. 
Generally, the housing 204 for high pressure gases has a suitable pressurization medium, and the gas generator 208 has the 
suitable propellant grain 258. The main advantages of an inflator 202 are points which enable rapid pressurization in the field 
to which the design adjoins the second synizesis disk (the main synizesis disk) 290 (the second synizesis disk 290 intercepts 
the flow between an inflator 202, and the air / safe bag 1 8 (refer to drawing 1 ) (refer to drawing 1 )), and direct action of the 
fluid pressure formed of this is carried out on this synizesis disk 290 to open the second synizesis disk 290 wide. Another, 
important advantage about the design of an inflator 202 is offer or a point made possible about sufficient mixture between the 
promotion gas formed of ignition and combustion of the propellant grain 258, and a pressurization medium. Consequently, the 
inflator 202 is suitable for especially the thing for which at least one side of the aforementioned gun-type propellant 
constituent ****** propellant constituents is used with a compound pressurization medium (for example, compound 
pressurization medium whose another component one component is oxygen and is at least one inert gas). That is, the design of 
an inflator 202 offers or permits that at least one side of the gas (for example, gas formed of combustion of the ignition / 
booster agent 240 explained in full detail below) formed of ignition of promotion gas and the propellant grain 258 burns 
effectively with a pressurization medium that operation of the expansion formula safety system 1 0 (refer to drawing 1 ) should 
be promoted. This second combustion reinforces the rapid pressure capacity of an inflator 202 that a flow of the gas to air / 
safe bag (refer to drawing 1 ) should be started. 

[0090] It has the cylinder-like gas generator housing 212, and this gas generator housing 212 is formed with the first housing 
216 in this example, and the gas generator 208 is combined with the second housing 278 in accordance with shaft 
orientations. Since the gas generator housing 212 contains a lot of pressurization media in the whole interior in the static state, 
the end of the first housing 2 16 is combined with the adapter 224 for initiators that a sealing seal should be formed (for 
example, combination by welding in a weld zone 248). The adapter 224 for initiators has the suitable initiator 228 (for 
example, an electric-type ignition pipe or other suitable explosive systems), and this initiator 228 is used in order to perform 
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ignition to the propel lant grain 258. Moreover, an initiator 228 can be engaged in the periphery along with the inner 
circumference of O-ring 232 that a suitable seal should be formed. In order to separate an initiator 228 from the pressurization 
medium contained in a gas generator 208, the first synizesis disk (subsynizesis disk) 236 is being fixed appropriately between 
the edge of the first housing 216, and the edge of the adapter 224 for initiators that a sealing seal should be formed through a 
weld zone 248. 

[0091] The first housing 216 of the gas generator housing 212 forms the first loculus 254. The first loculus 254 are arranged 
so that an initiator 228 may be adjoined and it may have consistency in shaft orientations to this initiator 228. The first loculus 
254 of the gas generator housing 2 1 2 mainly have the propellant grain 258, and when this propellant grain 258 is lit, it forms 
promotion gas that the flow of the gas to air / safe bag 18 (refer to drawing 1 ) should be increased. Consequently, the first 
loculus 254 can be characterized as a propellant room or a combustion chamber. Ignition / booster agent 240 suitable in order 
to assist ignition of the propellant grain 258 for example, RDX / aluminum booster agent containing a 89wt% RDX and a 
1 lwt(s)% aluminium powder -- or the thing for which the booster agent which replaced 0.5 of said RDX / aluminum booster 
agents - 5.0wt% RDX and aluminum by 0.5 - 5.0wt% hydroxypropyfcellulose is used -- being possible between an initiator 
228 and the propellant grain 258 It can set and can arrange in the position adjusted to the regurgitation from an initiator 228. 
In order to raise further the property about the start of a flow by the rapid pressurization of an inflator 202, a reaction is 
chemically [ as a pressurization medium ] possible for the gas product formed of ignition of ignition / booster agent 240, so 
that it may explain in full detail below. The thing similar to the suitable booster cup 244 or this suitable can hold ignition / 
booster agent 240 (generally the gestalt of powder or a slurry dryness object is made) to the interior, and can fix it 
appropriately to either [ at least ] the edge of the adapter 224 for initiators, or the edges of the first housing 216 (for example, 
it holds between an adapter 224 and housing 216 through a weld zone 248). While the first loculus 254 carry out the 
regurgitation of the promotion gas as mentioned above towards the second loculus 324, they may have what is [ that the 
granular object of a specific size should be held to the interior ] similar to a screen 266 or this. In addition, the capacity of the 
housing 204 for high pressure gases of an inflator 202 is set up more greatly than the capacity of the second loculus 324. 
[0092] Generally the first loculus 254 are opened for free passage to the housing 204 for high pressure gases with at least one 
bleeding orifice or the bleeding mouth 262 (two bleeding mouths are formed into this example). Consequently, the first 
loculus 254 contain a lot of pressurization media in a static state. The bleeding mouth 262 is prolonged in accordance with 
radial (that is, the bleeding mouth 262 is prolonged in accordance with the radius prolonged in the direction which has the 
origin on a medial axis 220, and intersects perpendicularly to the concentricity shaft 220). In order to adjust the performance 
of an inflator 202 correctly, the size of use of the bleeding mouth 262 and the bleeding mouth 262 and/or selection of quantity 
are possible. 

[0093] By forming at least one bleeding mouth 262, the amount of specification of the flows of the promotion gas formed of 
ignition of a propellant 258 is guided into the housing 204 for high pressure gases. When the aforementioned propellant (for 
example, a gun-type propellant, a hybrid propellant) and aforementioned pressurization medium (for example, oxygen and 
mixture of an inactive fluid (at least one inert gas is included)) of a kind are used, the second combustion, i.e., the further 
combustion of promotion gas, arises in the housing 204 for high pressure gases. Since [ to air / safe bag 18 ] a desired output 
or the desired regurgitation is realized (i.e., in order to realize expansion speed of a request of air / safe bag 1 8), it is usable to 
guide the part of the promotion gas into the housing 204 for high pressure gases from the first loculus 254. it is desirable to 
offer promotion gas in the housing 204 for high pressure gases at the speed which maintains a flow of about 1 law of the gas 
which flows to the second loculus 324 over sufficient time from the housing 204 for high pressure gases so that it may explain 
in full detail below It requires that the amount (for example, more generally shown to about 30% or less of amount into the 
housing 204 for high pressure gases about 40% or less to inside [ it is promotion gas ]) of under the half of the promotion gas 
generally formed that the result of a request should be attained flows into the housing 204 for high pressure gases working. 
[0094] The increase in a pressure in the housing 204 for high pressure gases after ignition of the propellant grain 258 is more 
sharply [ than the increase in a pressure seen by many commercial hybrid inflators ] small, when the bleeding mouth 262 is 
used. That is, the steep increase in a pressure generally produced along with ignition of the propellant grain 258 is mostly 
limited in a gas generator 208. Consequently, mitigation of the on-the-strength conditions of the housing 204 for high pressure 
gases is possible. Either of inside [ it is decreasing the thickness of the wall of the housing 204 for high pressure gases by this 
and using lightweight material for the housing 204 for high pressure gases ] becomes possible at least. Both these decrease the 
weight of an inflator 202. 

[0095] The main flows (at least about 50% [ For example, the total flow of promotion gas ], general at least about 70%) of the 
promotion gas formed in the first loculus 254 are guided into the second loculus 324 (based on the reason explained in full 
detail below, called an "afterburner") formed with the second housing 278 of the gas generator housing 212. At least one 
afterburner nozzle or an aspirator 274 (the first free passage hole) guides the flow (mainly promotion gas) of gas into the 
second loculus 324 from the first loculus 254, and a desired free passage is formed of this. Before the afterburner nozzle 274 
connects the first housing 2 1 6 appropriately to the second housing 278 (for example, connection by welding in a weld zone 
250), it is engaged to the shoulder 270 formed inside the first housing 2 1 6, and is arranged inside this first housing 2 1 6. 
[0096] In this example, the end of the second housing 278 of the gas generator housing 212 is being engaged to the inside of 
the adapter 282 for afterburners which equipped the interior with at least one outlet 286 for gas generators. O-ring 328 is 
arranged between the second housing 278 and the adapter 282 that suitable sealing should be offered. The adapter 282 for 
afterburners is being appropriately fixed to the boss 294 (for example, fixation by welding in a weld zone 308), and this boss 
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294 is being fixed to the housing 204 for high pressure gases (for example, fixation by welding in a weld zone 312). Since the 
second loculus 324 have a lot of pressurization media in the static state, it is desirable that these two fixation is performed so 
that a sealing seal may be formed. In order to hold appropriately in an inflator 202 until the time of a request of a 
pressurization medium comes, the second synizesis disk 290 is arranged between the edge of the adapter 282 for afterburners, 
and a boss 294, and it is held by the weld zone 308. 

[0097] At least the part of the gas formed of ignition of the promotion gas formed by combustion of the propellant grain 258 
of the free passage between the first loculus 254 and the second loculus 324, and the ignition / booster agent 240 is guided 
into the second loculus (afterburner room) 324. By the rapid increase in a pressure in the second loculus 324 controlled based 
on the method of explaining in full detail below, the second synizesis disk 290 is opened wide at suitable time, and the flow of 
the gas from an inflator 202 is guided to a diffuser 298, and, subsequently it is shown to it to it into air / safe bag 1 8 (refer to 
drawing 1 ). The diffuser 298 is equipped with two or more diffuser ports 300 that the output which is not destructive should 
be offered out of air / safe bag 1 8 (refer to drawing 1 ). In order [ of holding a specific granular object in an inflator 202, and 
promoting further mixture or the reaction of this promotion gas and a pressurization medium, before promotion gas and a 
pressurization medium pass towards air / safe bag 18 (refer to drawing 1 ) ] to realize either at least, a diffuser 298 may have 
the diffuser screen 304. 

[0098] Furthermore, the second loculus 324 are open for free passage in the housing 204 for high pressure gases. At least one 
and two or more desirable entrances 3 16 for gas generators form the free passage between the housing 204 for high pressure 
gases, and the second loculus 324. Consequently, the pressurization medium in the housing 204 for high pressure gases can 
flow in the second loculus 324 at suitable time. That is, in a specific use, the flow direction of the flow of this specific gas is 
controllable. Especially preferably, at least one bulb 320 can adjoin all the entrances 3 16 for gas generators, and can be 
arranged. In the static state, a bulb 320 does not actually need to separate the housing 204 for high pressure gases from the 
second loculus 324 in this field. In fact, as for a lot of pressurization media, it is desirable to be held in the second loculus 324 
in a static state. Thereby, it is usable to such supply in connection without sealing nature. As one composition of the bulb 320 
which does not separate the second loculus 324 from the housing 204 for high pressure gases on the entrance 3 16 for gas 
generators, it consists of a pillar-like roll mostly and golden material is mentioned (thickness [ For example, being the 
stainless steel of 300 series. ] 0.002 inches (about 0.0508mm) thing). It is usable between the walls of a bulb 320 and the 
second housing 278 in cantilever connection. Under the present circumstances, the posterior part (namely, portion fully 
estranged from the entrance 3 16) of a bulb 320 is combined to the second housing 278, and the anterior part and the 
interstitial segment of this bulb 320 are considered as the composition which is not combined with others. Consequently, 
movement or a deviation is freely possible for a bulb 320. 

[0099] The above thing shows that the pressure which spreads inside [ each ] the housing 204 for high pressure gases and the 
housing 2 12 for gas generators is almost equal in a static state. However, in order that the pressure of each loculus of an 
inflator 202 may realize a desired performance after ignition of a dynamic state or the propellant grain 258, it differs mutually. 
When ignition to the propellant grain 258 is carried out, the formed promotion gas starts an inflow into the second loculus 324 
at least that the pressure in the second loculus 324 should be increased. When an inflator 202 has at least one bleeding mouth 
262, while a pait of promotion gas flows in the housing 204 for high pressure gases, the small increase in a pressure is brought 
about in the housing 204 for the said high pressure gases. As for the increase speed in a pressure in the second loculus 324, it 
is desirable that it is still earlier than the increase speed in a pressure in the housing 204 for high pressure gases. The 
difference of this increase speed in a pressure is generated based on that promotion gas flows to each of the second loculus 
324 and the housing 204 for high pressure gases, and those relative capacity differences. A bulb 320 is pressed more to the 
wall of the gas generator housing 212 and the portion adjusted with this bulb 320 of the second housing 278 in the detail by 
this pressure differential. Consequently, the housing 204 for high pressure gases is separated from the second loculus 324 by 
intercepting the entrance 3 1 6 for gas generators by the bulb 320. Cantilever connection of the aforementioned bulb 320 
enables movement of this bulb 320. When the pressure in the second loculus 324 reaches to a predetermined pressure value, 
the fluid pressure which carries out direct action on the second synizesis disk 290 opens, fractures or destroys this disk 290. 
Consequently, the flow of the gas to a diffuser 298, and the air / safe [ from a gas generator 208 ] bag 18 (refer to drawing 1 ) 
is formed of opening of a disk 290. 

[0100] A bulb 320 enables the start of a flow of the gas in timely [ to air / safe bag 1 8 (refer to drawing 1 ) ] in a specific use. 
In a specific design, the second loculus 324 can be quickly pressurized by using a bulb 320 at the speed which can open the 
second synizesis disk 290 wide to timely. When an inflator 202 does not have a bulb 320, promotion gas flows in the housing 
204 for high pressure gases from the second loculus 324. In this case, still longer time can be taken for the internal pressure of 
the second loculus 324 to reach to the pressure value which can fracture the second synizesis disk 290. However, the time 
required in order to offer a still smaller pressurized room and for this to start a flow of the gas to air / safe bag 1 8 (refer to 
drawing 1 ) by using the second loculus 324 is cut down. Capacity of the second loculus 324 is made small enough so that it 
may explain in full detail below by the specific design, Of choosing a propellant and a pressurization medium so that 
operation which can be satisfied even if it does not use a bulb 320 can be attained, [ which can carry either out at least ] (For 
example, combustion of the gas formed of one [ at least ] combustion of the propellant grain 258, and the ignition / booster 
agents 240 that rapid pressurization in the second loculus 324 should be carried out is used) . 

[0101] A bulb 320 maintains the arrangement position, after the second synizesis disk 290 is opened wide that the flow of the 
gas to air / safe bag 1 8 (refer to drawing 1 ) should be formed, and it intercepts the entrance 3 16 for gas generators over 
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specific time by this. However, a bulb 320 is moved by the press force which this pressure differential brings about that the 
entrance 316 for gas generators should be exposed when a specific pressure differential is formed between the housing 204 
for high pressure gases, and the second loculus 324. When a bulb 320 is formed as mentioned above, the free end of a bulb 
320 permits the flow of the gas of the request passing through the entrance 3 16 for gas generators by carrying out invagination 
of the bulb 320 into the field which moved to the inside in accordance with radial toward the medial axis 220, or was adjusted 
in accordance with radial to the entrance 3 16 for gas generators at least. However, a bulb 320 is held by the connection to the 
second housing 278. When the entrance 3 16 for gas generators is exposed, a flow of the gas from the housing 204 for high 
pressure gases to into the second loculus 324 is started. The aforementioned bulb 320 is movable to the second position from 
the first position. That is, a bulb 320 is arranged in the first position at the time of use, and prevents the aforementioned flow 
substantially. When the pressure in the housing 204 for high pressure gases turns around the pressure in the gas generator 
housing 2 12 on the specified quantity, a bulb 320 moves to the second position, and the aforementioned flow is permitted, and 
the second position of the above is located inside the first position in accordance with radial. 

[0102] The main work of the second loculus 324 after the second synizesis disk 290 was fractured by the rapid pressurization 
of the second loculus 324 is offering or permitting effective mixture of this promotion gas and a pressurization medium, 
before breathing out promotion gas and a pressurization medium [ into air / safe bag 1 8 (refer to drawing 1 ) ]. The propellant 
constituent (for example, a gun-type propellant, a hybrid propellant) of the aforementioned kind, and the pressurization 
medium of the aforementioned kind When (for example, the mixture of the inactive fluid represented by the thing containing 
at least one kind of inert gas and oxygen) is used, this mixture is the aforementioned effect (for example, with mitigating 
toxicity), cutting down the total amount of the propellant used for an inflator 202 by the increase in the expansion capacity 
acquired by the further combustion and its further combustion -- containing -- the further combustion of promotion gas is 
brought about that it should provide In this case, the second loculus 324 are further characterized as an afterburner. Even if 
there is little all combustion of the gas preferably formed of ignition of promotion gas, and the ignition / booster agent 240, 
about 100% of such combustion occurs in an inflator 202 still more preferably about 99%. This mitigates the danger of an 
injury for air / safe bag 1 8 (refer to drawing 1 ). 

[0103] in order to realize sufficient effect of this second combustion, the second loculus 324 need to offer or permit sufficient 
mixture of the formed gas and a pressurization medium by either which formation of the length or a turbulent flow shoots so 
that it may explain in full detail below In the example shown in drawing 5 , the portion near the outlet 286 for gas generators 
of the afterburner nozzle 274 and all the entrances 3 16 for gas generators is estranged at least 1 5mm from the outlet 286 for 
the said gas generators in use by the drivers side. This interval can be set up in 4 to 80mm. When the length of the second 
loculus 324 increases, it becomes possible to contain the promotion gas formed before starting a flow of the gas from the 
housing 204 for high pressure gases to the second loculus 324, and sufficient quantity of the pressurization medium which 
reacts in the second loculus 324 in a static state. That is, it is desirable that promotion gas and sufficient quantity of the 
pressurization medium which reacts are contained from the beginning in the second loculus 324 until a flow of the 
pressurization medium from the housing 204 for high pressure gases to the second loculus 324 is started by movement of the 
aforementioned bulb 320. 

[0104] As for the entrance 3 16 for gas generators, it is [ that the effect of the second loculus 324 should be realized ] desirable 
to be formed in the position which "is long as for the above" and which was fully estranged from the outlet 286 for gas 
generators. Preferably the portion (defined by each center line of the entrance 3 16 for gas generators) located the portion of 
all the entrances 3 16 for gas generators most located in ***♦, or most ahead that the further mixture of promotion gas and a 
pressurization medium should be promoted It is arranged along the length direction of the second housing 278 in the edge of 
the afterburner nozzle 274. and the position to adjust. Furthermore, as shown in drawing, as for the portion located ahead 
this ], it is more desirable than the edge of the afterburner nozzle 274 to be arranged further back (namely, direction 
approaching an initiator 228). 

[0105] Although the size of the arbitrary designs of an inflator 202 can be changed, as shown in Table 2, especially as for the 
capacity of the inflator housing 204, the suitable range changes with uses of an inflator. For example, the capacity of the 
inflator housing 204 is [ the capacity of the 3 and second loculus 324 of the capacity of 3 and the first loculus 254 / 3 ] 3 
about 50cm about 1 cm about 40cm in 3 about 10cm about 450cm from 3 about 1 50cm. 

[0106] Moreover, in order to show the principle of this invention, the size in one example is illustrated below. I ) The 
diameter of the housing 204 for high pressure gases is about 59mm. 2) The length of the housing 204 for high pressure gases 
is about 200mm. 3) The housing 204 for high pressure gases is formed from a mild steel pipe, and the wall has the thickness 
of about 2.5mm. 4) The internal capacity (it is the capacity of the portion containing the pressurization medium of the inside 
inside the housing 204 for high pressure gases, and the capacity of the gas generator 208 located at the center is not contained 
in this) of the housing 204 for high pressure gases is about 375 cc. 5) The diameter of the first housing 2 1 6 of the gas 
generator housing 212 is about 20mm. 6) The length of the first loculus 254 is about 55mm. 7) The first housing 216 is 
formed from mild steel, and the wall has the thickness of about 1.5mm. 8) The internal capacity of the first loculus 254 of the 
gas generator housing 212 is about 1 1 cc. 9) The diameter of the second housing 278 of the gas generator housing 212 is 
about 17mm. 10) The length of the second loculus 324 is about 90mm. 1 1) The second housing 278 is formed from mild 
steel, and the wall has the thickness of about 1 .25mm. 12) The internal capacity of the second loculus 324 of the gas generator 
housing 212 is about 14 cc. 13) The inflator 202 is equipped with six bleeding mouths 262 which have the diameter of about 
3mm. 14) The bore of the afterburner nozzle 274 is about 2.5mm. 15) The outlet 286 for gas generators is equipped with the 
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diameter of about 1 Omm. 16) All the entrances 3 16 for gas generators are arranged in the position estranged about 76mm 
from the outlet 286 for gas generators. 17) The nozzle 274 is arranged in the position estranged about 75mm from the outlet 
286 for gas generators. 18) The internal capacity of a diffuser 298 is about four cc. 19) The inflator 202 has 12 diffuser ports 
300. 20) The AUW of a propel lant grain is about 9g, and this propel lant grain contains the constituent of the aforementioned 
kind which has RDX, CA, TMETN, and a stabilizer. 21) The static pressures in an inflator 202 are about 20.7 MPa(s), and 
about 140g pressurization medium is contained in the inflator 202. 85% of this pressurization medium (mole percent) is an 
argon, and 15% (mole percent) is oxygen. 22) The AUW of an inflator 202 is about l,200g. 

[0107] In addition, in order to detect the leakage of gas to a pressurization medium, when including helium, the composition 
is the mol base and it is desirable that about 8% to about 30% and an argon are [ about 60% to about 91% and helium ] about 
0.5% to about 10% for oxygen. 

[0108] Operation of an inflator 202 is explained in full detail based on drawing 6 A - drawing 6 D and drawing 7 A - drawing 
7 D. As shown in drawing 6 A and drawing 7 A, the second synizesis disk 290 is unhurt in a static state, and a bulb 320 does 
not need to separate the housing 204 for high pressure gases from the second loculus 324. An initiator 228 is activated when 
the suitable signal which shows that air / safe bag 18 (refer to drawing 1 ) needs to be developed is detected by a detector / 
sensor 14 (refer to drawing 1 ). Activation of an initiator 228 fractures the first synizesis disk 236, ignition / booster agent 240 
is ignited, and ignition of tie fire / booster agent 240 ignites the propellant grain 258. Combustion of the propellant grain 258 
forms promotion gas in the first loculus 254. Promotion gas flows in the second loculus 324 of the gas generator housing 2 1 2, 
and the housing 204 for high pressure gases. The increase in a pressure corresponding to this arises in these "containers" that 
elevated-temperature promotion gas exists in the first loculus 254, and by making this elevated-temperature promotion gas 
flow into the second loculus 324 and the housing 204 for high pressure gases. 

[0109] In order to fracture the second closing disk 290 at suitable time and to start a flow of the gas into air / safe bag 1 8 
(refer to drawing 1 ) by this, the increase speed in a pressure in the second loculus 324 is designed by showing 
elevated-temperature promotion gas to the interior so that it may become still quicker than the increase speed in a pressure in 
the housing 204 for high pressure gases. As shown in drawing 6 B and drawing 7 B, a bulb 320 is turned to the wall of the 
second housing 278, and this pressure differential presses it so that the housing 204 for high pressure gases may be separated 
from the second loculus 324 that it should act on the rapid pressurization of the second loculus 324. Since supply of 
promotion gas and the pressurization medium which reacts is stopped, the total amount of the pressurization medium which 
exists in the second loculus 324 in a static state requires that it is sufficient amount to react with the promotion gas guided in 
the interior ; before forming the direct free passage between the housing 204 for high pressure gases, and the second loculus 
324. 

[0110] As shown in drawing 6 C, when the pressure in the second loculus 324 reaches to a predetermined value, on the 
second closing disk 290, the fluid pressure which carries out direct action fractures the second closing disk 290, and the flow 
of the gas which faces to a diffuser 298, and air / safe bag (refer to drawing 1 ) through the outlet 286 for gas generators by 
this is formed. However, as shown in drawing 6 C and drawing 7 C, a bulb 320 checks the flow of the direct gas from the 
housing 204 for high pressure gases to the second loculus 324 by closing the entrance 3 16 for gas generators. As shown in 
drawing 6 D and drawing 7 D, after a specific pressure differential is formed between the housing 204 for high pressure gases, 
and the second loculus 324, this pressure differential makes a bulb 320 estrange from the entrance 3 16 for gas generators that 
the flow of the pressurization medium from the high-pressure-gas housing 204 to the second loculus 324 should be formed. 
For example, according to the structure (for example, roll which makes the shape of a cylinder of a metallic foil) of the bulb 
320 shown here, in the field adjoined or adjusted to the entrance 3 16 for gas generators, the aforementioned specific pressure 
differential carries out invagination of the front part of a bulb 320 in the formation **** case, or moves it to it toward the 
inside in accordance with radial. However, the rear of a bulb 320 maintains combination between the second housing 278. 
[0111] The above thing shows that it is suitable for the design of an inflator 202 especially raising the performance of the 
system containing an aforementioned propellant (for example, a gun-type propellant, a hybrid propellant) and an 
aforementioned pressurization medium (for example, oxygen and mixture of at least one inert gas). For example, when an 
aforementioned propellant and an aforementioned pressurization medium are used, combustion of the second of promotion 
gas and a pressurization medium arises in the second loculus 324. This another combustion expands gas further. The amount 
of a propellant needed when gas expands further can be decreased. Reduction of the amount of this propellant enables 
reduction of the weight of an inflator 202. Furthermore, this second combustion mitigates the toxicity of promotion gas. 
Sufficient time for performing second combustion by the ********, before gas flows out towards air / safe bag 1 8 (refer to 
drawing 1 ) in the distance between a portion with the second loculus 324 near the outlet 286 for gas generators of the 
******** ^ especially afterburner nozzle 274 and the entrances 3 16 for gas generators and the outlet 286 for gas generators is 
obtained. 

[01 12] In a specific design, an inflator 202 can be considered as the above composition except for use of a bulb 320 as 
mentioned above. This is realizable with use of the propellant of the aforementioned kind, and a pressurization medium. This 
propellant forms the promotion gas which can further burn by mixing with an oxidization pressurization medium (for 
example, oxidization pressurization medium which consists of an inactive fluid represented by the thing containing one or 
more kinds of inert gas etc.. and complex of oxygen) in the second loculus 324. In this case, such an increase in a pressure 
with them or the increase speed in a pressure is brought about that combustion of the promotion gas produced in the second 
loculus 324 and combustion of the second of the gas formed of ignition of ignition / booster agent 240 do not need a bulb 320. 
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[ sufficient ] For example, the thing of the increase in a pressure or the increase speed in a pressure for which about 30% is 
occupied at least and about 50% is occupied at the maximum is also possible for the second combustion generated in the 
second loculus 324 after activating an inflator 202. In this case, the start of a flow by rapid pressurization can be realized 
using the chemical reaction in the second loculus 324, and, thereby, the need for a bulb 320 is mitigated. 
[0113] Drawing 8 - drawing 1 1 show another example of an usable hybrid inflator to the expansion formula safety system 1 0 
shown in drawing 1 . Although the function or operation of an inflator 350 is similar to the aforementioned inflator 202, 
especially this inflator 350 is adapted for use by the drivers side, and is formed. An inflator 350 may improve the performance 
of the expansion formula safety system 10 by using especially the aforementioned propellant (for example, a gun-type 
propellant, a hybrid propellant) and aforementioned compound pressurization medium (for example, mixture of the inactive 
fluid represented by the thing containing at least one inert gas, and oxygen) of a kind. 

[0114] it is mainly shown in drawing 8 -- as - the hybrid inflator 350 -- a sealing seal ~ it should realize -- general -- the two 
main composition members - having -- **** -- said -- the two main composition members are with the central housing 358 
containing a gas generator 362 and a diffuser 458, and the housing 354 for high pressure gases attached along with the 
periphery of the central housing 358 (for example, the housing 354 for high pressure gases is combinable to the central 
housing 358 with welding in a weld zone 442,450) The housing 354 for high pressure gases has the shape of a doughnut in 
nothing, and has the pressurization medium in the interior. The main advantages of an inflator 350 are points of acting on the 
rapid pressurization in the field contiguous to the second synizesis disk 428 (the second synizesis disk 428 separating the flow 
of the gas between an inflator 350, and the air / safe bag 1 8 (refer to drawing 1 )), in order for this inflator 350 to carry out 
direct action of the fluid pressure on this disk 428 to open the second synizesis disk 428 wide. Furthermore, the point that this 
inflator 350 accompanies the activity of a propellant and mainly brings about the substantial increase in a pressure in a gas 
generator 362, as for another advantage of an inflator 350 is mentioned so that it may explain in full detail below. 
Consequently, from the conventional hybrid inflator, the thickness of the wall of the housing 354 for high pressure gases can 
become still thinner (that is, the rate of the pressure which joins the housing 354 for high pressure gases is decreasing 
compared with the conventional hybrid inflator), and can decrease the weight of an inflator 350. 

[0115] The central housing 358 has the diffuser 458 which it is arranged around the medial axis 352 prolonged in the length 
direction of an inflator 350, and this central housing 358 was adjusted along the length direction to the gas generator 362 and 
this gas generator 362, and was estranged from this gas generator 362. As for the gas generator 362 and the diffuser 458, at 
least the part is formed with the central housing 358. For example, the gas generator 362 has the cylinder-like gas generator 
housing 366 mostly, and this gas generator housing 366 is formed of some central housing 358, the electrode holder 370 for 
ignition assemblies, the dome-like septum 390, and the gas generator edge cap assembly 420. Especially, since the gas 
generator housing 366 has a lot of pressurization media in the static state, the electrode holder 370 for ignition assemblies is 
appropriately combined to both the lower part of the central housing 358, and the housing 354 for high pressure gases that the 
sealing seal corresponding to this should be formed (for example, combination by welding in a weld zone 442). The electrode 
holder 370 for ignition assemblies holds the suitable ignition assembly 374 (for example, an electric-type ignition pipe or 
other suitable explosive systems), and can use O-ring 372 that a seal should be formed. The first synizesis disk (subsynizesis 
disk) 378 is appropriately combined to the edge of the electrode holder 370 for ignition assemblies that the sealing seal for 
separating the ignition assembly 374 from a pressurization medium in a gas generator 362 should be formed (for example, 
combination by welding in a weld zone 446). In this example, the first synizesis disk 378 is held by the weld zone 446 
between the edge of the main housing 382 of the electrode holder 370 for ignition assemblies, and the edge cap 386 of the 
electrode holder 370 for ignition assemblies of the electrode holders 370 for ignition assemblies. 

[01 16] A septum 390 divides the gas generator housing 366 into the first loculus 394 and the second loculus 418. The first 
loculus 394 are formed of the base of the lower part of the central housing 358, the electrode holder 370 for ignition 
assemblies, and a septum 390, and these first loculus 394 are further adjoined and formed in the ignition assembly 374. The 
first loculus 394 of the gas generator housing 366 have the propellant grain 404 fundamentally, and this propellant grain 404 
forms promotion gas that the flow of the gas to air / safe bag 18 (refer to drawing 1 ) should be increased at the time of 
ignition. Consequently, the first loculus 394 can be characterized as a propellant room. Ignition / booster agent 408 suitable in 
order to assist ignition of the propellant grain 404 for example, RDX / aluminum booster agent containing a 89wt% RDX and 
a 1 1 wt(s)% aluminium powder -- or the thing for which the booster agent which replaced 0.5 of said RDX / aluminum booster 
agents - 5.0wt% RDX and aluminum by 0.5 - 5.0wt% hydroxypropylceltulose is used -- being possible, if there are few 
ignition assemblies 374 It can arrange in the center of the first loculus 394 so that it may have consistency with ********. The 
thing similar to the suitable screen 4 12, a booster cup, or these can separate the propellant grain 404 from ignition / booster 
agent 408. 

[0117] Generally the first loculus 394 are opened for free passage to the housing 354 for high pressure gases with at least one 
bleeding orifice or the bleeding mouth 400 (this example two). Consequently, a pressurization medium is contained also in the 
first loculus 394 in a static state as mentioned above. In this example, the bleeding mouth 400 is mostly prolonged 
horizontally while it is prolonged in radial (that is, the bleeding mouth 400 is arranged, respectively so that it may be 
prolonged in accordance with the radius which has the origin on a medial axis 220) (that is, contained in the flat surface which 
spreads in the direction which intersects perpendicularly to a medial axis 352). The size of the bleeding mouth 400 and/or 
selection of quantity are usable in order to adjust the performance of an inflator 350 correctly, as described above in the 
inflator 202. 
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[01 18] A reaction is still more chemically [ as a pressurization medium ] possible for the gas formed of ignition of ignition / 
booster agent 408 to raise further the property about the start of a flow by the rapid pressurization of an inflator 350 so that it 
may explain in full detail below. 

[0119] Since [ to air / safe bag 1 8 ] a desired output or the desired regurgitation is realized (i.e., in order to realize expansion 
speed of a request of air / safe bag 18), it is usable to guide the part of the promotion gas into the housing 354 for high 
pressure gases from the first loculus 394. it is desirable to offer promotion gas in the housing 354 for high pressure gases at 
the speed which maintains a flow of about 1 law of the gas which flows to the second loculus 418 over sufficient time from 
the housing 354 for high pressure gases so that it may explain in full detail below It requires that the amount (for example, 
more generally shown to about 30% or less of amount into the housing 354 for high pressure gases about 40% or less to inside 
[ it is promotion gas ]) of under the half of the promotion gas generally formed that the result of a request should be attained 
flows into the housing 354 for high pressure gases working. 

[0120] The increase in a pressure in the housing 354 for high pressure gases after ignition of the propellant grain 404 is more 
sharply [ than many other hybrid inflators for commerce ] small, even when the bleeding mouth 400 is used. That is, the steep 
increase in a pressure generally produced along with ignition of the propellant grain 404 is mostly limited in a gas generator 
362. Consequently, mitigation of the on-the-strength conditions of the housing 354 for high pressure gases is possible. Either 
of inside [ it is decreasing the thickness of the wall of the housing 354 for high pressure gases by this and using lightweight 
material for the housing 354 for high pressure gases ] becomes possible at least. Both these decrease the weight of an inflator 
350. for example, the internal pressure [ in / a static state / the housing 354 for high pressure gases is formed from mild steel, 
and ] - per / a 1 square inch (6.45 square centimeters) / -- when it is about 4,000pound (4,000psi), the maximum business 
thickness of the wall of the housing 354 for high pressure gases can be made into about 0.075 inches (about 1 .91 mm) 
[0121] The main flows (at least about 50% [ For example, the total flow of promotion gas ], still more general at least about 
70%) of the promotion gas from the first loculus 394 are guided into the second loculus 418 (called an "afterburner" from the 
aforementioned reason). The second loculus 418 of the gas generator housing 366 are opened for free passage to the first 
loculus 394 of the gas generator housing 366 by at least one bleeder 416 (this example two) for promotion gas, and the 
bleeder 416 for the said promotion gas penetrated the gas generator septum 390, and is prolonged. The main passage to the air 
/ safe bag 18 (refer to drawing 1 ) of the pressurization medium which exists in the housing 354 for high pressure gases stands 
in a row directly in the second loculus 418 further so that it may explain in full detail further below. That sufficient mixture 
with the promotion gas which flows into the second loculus 418 from the first loculus 394, and the pressurization medium 
which flows into the second loculus 418 from the housing 354 for high pressure gases should be carried out Orientation is 
that (for example, gas, should be held inside the second loculus 418 over sufficient time ] possible for) and the bleeder 416 
for promotion gas so that a vortex (for example, flow accompanied by a radial-velocity component at least) may be formed in 
the second loculus 4 1 8. It is forming the bleeder 416 for promotion gas of a gas generator as one method of forming this 
vortex, so that it may be mostly prolonged in the shape of a straight line, as shown in drawing 9 . The bleeder 4 16 is arranged 
so that it may incline mutually in the corresponding flat surface at an opposite side. 

[0122] The second loculus 4 1 8 of the gas generator housing 366 are adjusted along the length direction to the first loculus 
394, and it is separated from the first loculus 394 by the gas generator septum 390, and some housing 354 for high pressure 
gases meets the periphery, and it is arranged. The second loculus 418 are formed of the interstitial segment of the central 
housing 358, the gas generator septum 390, and the gas generator edge cap assembly 420. The gas generator edge cap 
assembly 420 is appropriately combined to the central housing 358 (for example, combination by welding in a weld zone 
454), and the upper part of the central housing 358 is appropriately combined to the upper part of the housing 354 for high 
pressure gases (for example, combination by welding in a weld zone 450). Since the second loculus 41 8 have a lot of 
pressurization media in the static state, it is [ a weld zone 450,454 ] desirable to form a sealing seal. The gas generator edge 
cap assembly 420 has at least one outlet 424 (one is illustrated) for gas generators. The second synizesis disk 428 is 
appropriately combined to the gas generator edge cap assembly 420 till the time of a request of a pressurization medium that 
an inflator 350 and the sealing seal for holding appropriately in the second loculus 41 8 especially should be formed (for 
example, combination by welding in a weld zone 454). 

[0123] At least the part of the gas formed of ignition of the promotion gas formed by combustion of the propellant grain 404 
of the free passage between the first loculus 394 and the second loculus 418, and the ignition / booster agent 408 is guided 
into the second loculus 4 1 8. By the rapid increase in a pressure in the second loculus 418 based on the control explained in 
full detail below, the second synizesis disk 428 is opened wide at suitable time. Consequently, the flow of the gas from an 
inflator 350 is guided to a diffuser 458, and the air / safe bag 1 8 (refer to drawing 1 ). The diffuser 458 is equipped with two 
or more diffuser ports 462 that the output of the gas which is not destructive should be offered out of air / safe bag 1 8 (refer to 
drawing 1 ). Holding the fragment of the fractured synizesis disk in an inflator 350 and the thing of promoting further mixture 
or the reaction of this promotion gas and a pressurization medium, before promotion gas and a pressurization medium pass 
towards air / safe bag 18 (refer to drawing 1 ) for which it has a diffuser screen (illustration abbreviation) that either should be 
attained at least are possible for a diffuser 458. 

[0124] The second loculus 4 1 8 are open for free passage with the housing 354 for high pressure gases. At least one and two 
or more desirable entrances 432 for gas generators offer the free passage between the housing 354 for high pressure gases, 
and the second loculus 4 1 8 about this. Consequently, the pressurization medium in the housing 354 for high pressure gases 
flows into the second loculus 4 1 8 timely. That is, in a specific design or a specific use, a flow of this specific gas can control 
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the direction of the flow. Especially preferably, at least one bulb 438 can adjoin all the entrances 432 for gas generators, and 
can be arranged. In a static state, a bulb 438 does not actually need to separate the housing 354 for high pressure gases from 
the second loculus 418 in this field. In fact, the connection which it is desirable being held in the second loculus 418 in a 
static state as for a lot of pressurization media, and is not a sealing seal can offer such supply. One gestalt of the bulb 438 
which does not separate the second loculus 418 from the housing 354 for high pressure gases on the entrance 432 for gas 
generators is a final-stage golden material (for example, stainless steel equipped with the thickness of 0.002 inches (about 
0.05mm)) which makes the shape of a roll. It is usable between the walls of a bulb 438 and the gas generator housing 366 in 
cantilever connection. Namely, since the posterior part of a bulb 438 is combined between the central housing 358 and a 
septum 390 and the anterior part of a bulb 438 is not combined with others, movement/deviation is possible for a bulb 438. 
[0125] Although the configuration of a bulb 438 has the present desirable thing, it is also possible to arrange each plugs 438a 
and 438b ( drawing 14 (A), (B)) in each entrance 432. As for these plugs 438a and 438b, it is desirable for the TESA 439 
grade (for it to illustrate to drawing 14 (B)) to connect with the inflator 350. moreover, the plugs 438a and 438b - flexibility 
-- it is desirable to support in an entrance 432 by the member 433 Plugs 438a and 438b are usable to other hybrid inflators 
given in this specification. 

[0126] The above thing shows that the pressure which spreads inside [ each ] the housing 354 for high pressure gases and a 
gas generator 362 is almost equal in a static state. However, in order that the pressure of each loculus of an inflator 350 may 
attain a desired performance after ignition of a dynamic state or the propellant grain 404, it differs mutually. When ignition to 
the propellant grain 404 is carried out, promotion gas starts an inflow of [ in the second loculus 418 ] at least that the pressure 
in the second loculus 41 8 should be increased. It makes the pressure in the housing 354 for the said high pressure gases 
increase, when an inflator 202 has at least one bleeding mouth 400 while a part of promotion gas flows in the housing 354 for 
high pressure gases. As for the increase speed in a pressure in the second loculus 418, it is desirable that it is still earlier than 
the increase speed in a pressure in the housing 354 for high pressure gases. The difference of this increase speed in a pressure 
is produced based on that promotion gas flows to each of the second loculus 418 and the housing 354 for high pressure gases, 
and those relative capacity differences. A bulb 438 is pressed by this pressure differential towards a part of wall of the gas 
generator housing 366 adjusted to this bulb 438. Consequently, the housing 354 for high pressure gases is isolated from the 
second loculus 4?8 by intercepting the entrance 432 for gas generators. Cantilever connection of the aforementioned bulb 320 
enables movement of this bulb 320. When the pressure in the second loculus 418 reaches to a predetermined pressure value, 
fluid pressure opens, fractures or destroys the second closing disk 428. Consequently, the flow of the gas to a diffuser 458, 
and the air / safe [ from a gas generator 362 ] bag 18 (refer to drawing 1 ) is formed of opening of a disk 428. 
[0127] It permits that a bulb 438 forms the flow of the gas to air / safe bag 18 (refer to drawing 1 ) in timely in a specific 
design or a specific use. The second loculus 418 can be quickly pressurized at the speed which can open the second closing 
disk 428 wide to timely by using a bulb 438 in a specific design especially. When an inflator 350 does not have a bulb 438, 
promotion gas flows in the housing 354 for high pressure gases from the second loculus 418. In this case, still longer time is 
taken to increase to the pressure value to which the internal pressure of the second loculus 418 can fracture the second closing 
disk 428. However, the time required in order to offer a still smaller pressurized room and for this to start a flow of the gas to 
air / safe bag 1 8 (refer to drawing 1 ) by using the second loculus 4 1 8 is cut down. In a specific design, capacity of the second 
loculus 41 8 is made small enough so that it may explain in full detail below, [ which can carry out at least one side of 
choosing a propellant and a pressurization medium so that operation which can be satisfied even if it does not use a bulb 438 
can be attained ] (For example, it carries out by using combustion of the gas formed of one [ at least ] combustion of the 
propellant grain 404, and the ignition / booster agents 418 that it should act on the rapid pressurization in the second loculus 
418). 

[0128] A bulb 438 maintains the arrangement position, after the second closing disk 428 is opened wide that the flow of the 
gas to air / safe bag 1 8 (refer to drawing I ) should be formed, and it intercepts the entrance 432 for gas generators over 
specific time by this. However, when a specific pressure differential is formed between the housing 354 for high pressure 
gases, and the second loculus 418, the up free end of a bulb 438 is moved by the press force which this pressure differential 
brings about that the entrance 432 for gas generators should be exposed. Consequently, a flow of the gas from the housing 
354 for high pressure gases to into the second loculus 418 is started. The soffit of a bulb 438 is maintained by the state where 
it was combined to the gas generator housing 366. When a bulb 438 is formed from the final-stage golden material which 
makes the shape of a roll, a bulb 438 permits the flow of the gas of the request passing through that by carrying out 
invagination of the bulb 438 into the field which moved to the inside in accordance with radial toward the medial axis 352, or 
was adjusted by radial to the entrance 432 for gas generators. 

[0129] After the second synizesis disk 428 is fractured by rapid pressurization, the main work of the second loculus 41 8 is 
offering or permitting effective mixture of this promotion gas and a pressurization medium, before breathing out promotion 
gas and a pressurization medium to air / safe bag 18 (refer to drawing 1 ). The propellant constituent (for example, a gun-type 
propellant, a hybrid propellant) of the aforementioned kind, and the pressurization medium of the aforementioned kind When 
(for example, the mixture of the inactive fluid represented by the thing containing at least one kind of inert gas and oxygen) is 
used, this mixture is a remarkable effect (for example, with mitigating toxicity), cutting down the total amount of a propellant 
by the increase in the expansion capacity relevant to the further combustion and the further it -- containing -- the further 
combustion of promotion gas is brought about that it should provide In this case, the second loculus 418 are further 
characterized as an afterburner. Even if there is little all combustion of the gas preferably formed of promotion gas, and the 
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ignition / booster agent, about 100% of such combustion occurs in an inflator 350 still more preferably about 99%. This 
mitigates the danger of an injury for air / safe bag 1 8 (refer to drawing 1 ). 

[0130] A "long" thing [ a thing ] used it in the inflator 202 by the restrictions imposed on the use to a drivers side in order to 
offer the function as an afterburner and which use the second loculus 418 is not practical. To compensate use of the second 
"short" loculus 4 1 8 at the time of using an inflator 350 for a drivers side It is possible to raise further mixture of the 
promotion gas in the second loculus 4 1 8 and a pressurization medium. This mixture can be realized by introducing a vortex 
into the flow (gas mainly formed of ignition of a lot of pressurization media or promotion gas, and/or ignition / booster 
agents) of the gas from the high-pressure-gas housing 354 for promoting mixture of a pressurization medium and promotion 
gas to the second loculus 41 8. This makes this promotion gas [ in the second loculus 41 8 ] and pressurization medium's 
existence time increase in order to make promotion gas and a pressurization medium react chemically. 
[013 1] It is realizable by carrying out orientation so that the medial axis 352 prolonged in the length direction of an inflator 
350 as the entrance 432 for gas generators generally prolonged in the shape of a straight line as shown in drawing 9 is 
arranged in the datum level which spreads horizontally substantially and the medial axis of these entrances 432 shows it to 
drawing 9 as one method of forming the aforementioned vortex may not be passed. That is, the entrance 432 substantially 
prolonged in the shape of a straight line is not prolonged toward an outside in accordance with radial from the medial axis 352 
prolonged in the length direction, in order to connect the second loculus 418 and housing 354 for high pressure gases. Instead 
of this, a part of arbitrary entrances 432 are arranged on the line prolonged in radial [ one ], and another portion of the 
arbitrary entrances 432 is arranged on the line prolonged in radial [ another ]. in this case, the second interior of a room from 
the housing 354 for high pressure gases -- the flow of the gas of 41 8 is formed along the direction of the arrow A generally 
shown in drawing 9 In order to carry out further mixture of promotion gas and the flowing pressurization medium, the bleeder 
416 for promotion gas shown in drawing 9 and drawing 10 can be formed so that the entrance 432 for gas generators may turn 
to the portion which touches the interior of the second loculus 41 8 further. 

[0132] The size of the arbitrary designs of an inflator 350 can be changed. Especially, the capacity of each loculus of an 
inflator 350 differs according to the use of an inflator. for example, the capacity of the whole inflator housing -- about 50 -- 
cm3 to about 150 - the capacity of cm3 and the first loculus 394 -- about 5 cm3 to about 15 -- the capacity of the cm3 and 
second loculus 4 1 8 -- about 1 -- cm3 to about 20 - cm3 it is . Moreover, in order to show the principle of this invention, the 
size in one example is illustrated below. 1) The diameter of an inflator 350 is about 3.25 inches (about 8.26cm). 2) The height 
of the central housing 358 is about 1 .6 inches (about 4.06cm). 3) The height of the housing 354 for high pressure gases is 
about 1 .2 inches (about 3.05cm). 4) The internal capacity of the housing 354 for high pressure gases is about 5 cubic inches 
(about 82 cubic centimeters). 5) The internal capacity of the first loculus 394 of the gas generator housing 366 is about seven 
cc. 6) The internal capacity of the second loculus 418 of the gas generator housing 366 is about two cc. 7) The inflator 350 
has two bleeding mouths 400 equipped with the diameter of about 1.5mm. 8) The inflator 350 has two bleeders 416 for 
promotion gas equipped with the diameter of about 2mm. 9) The AUW of the propellant grain 404 is about 3.5g, and this 
propellant grain contains the constituent of the aforementioned kind which has RDX, CA, TMETN, and a stabilizer. 10) 
About 40g pressurization medium is contained in the housing 354 for high pressure gases, the static pressures in the housing 
354 for high pressure gases are about 4,000 psi(s), and 1 5% (mole percent) is [ 85% of this pressurization medium (mole 
percent) is an argon, and ] oxygen. 1 1) The inflator 350 is formed from mild steel. 12) The thickness of the wall of the 
housing 354 for high pressure gases is about 0.075 inches (1.91mm), and pressure rates (Pressure rating) (destruction) are 
about 18,000 psi(s). 13) The thickness of the wall of the central housing 358 is about 0.0625 inches (1.59mm). 14) The AUW 
of an inflator 350 is about 400g. 

[0133] Operation of an inflator 350 is explained in full detail based on drawing 1 1 A - drawing 1 1 C. As shown in drawing 1 1 
A, when a suitable signal is transmitted from a detector / sensor 14 (refer to drawing 1 ), it is activated, and the tie fire 
assembly 374 fractures the first closing disk 378, and the ignition assembly 374 lights ignition / booster agent 408. 
Subsequently, the propellant grain 404 is lit by ignition of ignition / booster agent 408. Promotion gas is formed in the first 
loculus 394 of combustion of the propellant grain 404, and this promotion gas flows in the second loculus 4 1 8 of the gas 
generator housing 366, and the housing 354 for high pressure gases, and it is mixed with a pressurization medium there. That 
elevated-temperature promotion gas exists in the first loculus 394, and when this elevated-temperature promotion gas flows in 
the second loculus 4 1 8 and the housing 354 for high pressure gases, the pressure in these containers also increases. 
[0134] In order to fracture the second closing disk 428 to timely and to start a flow of the gas to air / safe bag 1 8 (refer to 
drawing 1 ) by this The inflow of the elevated-temperature promotion gas into the second loculus 418 and the housing 354 for 
high pressure gases. It is designed so that it may be based on each capacity of the second loculus 4 1 8 and the housing 354 for 
high pressure gases and the increase speed in a pressure in the second loculus 418 may exceed further the increase speed in a 
pressure in the housing 354 for high pressure gases. As shown in drawing 1 1 A, in this field, that it should dissociate from the 
second loculus 4 1 8, a bulb 438 is turned to the wall of the gas generator housing 366, and this pressure differential presses the 
housing 354 for high pressure gases. Since supply of promotion gas and the pressurization medium which reacts is stopped by 
this, the total amount of the pressurization medium in the second loculus 418 in the static state before forming the free 
passage between the high-pressure-gas housing 354 and the second loculus 4 1 8 requires that it is sufficient amount to react 
with the promotion gas which flowed in the second loculus 418. 

[0135] As shown in drawing 1 1 B, when the pressure in the second loculus 418 reaches a predetermined pressure value, the 
second closing disk 428 is fractured by this pressure, and a flow of the gas which passes through the outlet 424 for gas 



20 of 25 



8/12/02 9:24 AM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



generators, and flows into a diffuser 458, and the air / safe bag 1 8 (refer to drawing I ) by this is formed. However, when a 
bulb 438 closes the entrance 432 for gas generators, gas continues preventing flowing directly from the housing 354 for high 
pressure gases into the second loculus 418. After a specific pressure differential is formed between the housing 354 for high 
pressure gases, and the second loculus 418, it moves or deviates in the direction estranged from the entrance 432 for gas 
generators that a flow of the pressurization medium by which a bulb 438 goes to the second loculus 4 1 8 from the housing 354 
for high pressure gases by this pressure differential should be formed. For example, on the other hand, invagination of the ** 
check valve 438 is carried out into the field adjoined or adjusted to the entrance 432 for gas generators at least by the 
aforementioned pressure differential according to the structures (final-stage golden material which makes the shape of a roll) 
of the bulb 438 shown here. In order to promote mixture of the pressurization medium which flows continuously in the second 
loculus 418 through the first loculus 394 as mentioned above, and promotion gas, a flow of the pressurization medium into the 
second loculus 418 and promotion gas can make a vortex. Before supplying a pressurization medium and promotion gas into 
air / safe bag 1 8 (refer to drawing 1 ) by this, the mixture of this pressurization medium and promotion gas may increase the 
time held in the second loculus 418. 

[0136] Drawing 12 shows two or more pressure curves related with the examination model of the aforementioned example 
equipped with a similar size and a similar property. These curves are almost the same as that of the curve it is indicated to 
drawing 13 A - drawing 13 D that explains in full detail below. The static pressures in the inflator 350 in the first stage are 
about 4,000 psi(s). In time T! (about 5 mses), the inflator 350 was activated and the propellant grain 404 was lit. Under the 
present circumstances, each internal pressure of the first loculus 394, the housing 354 for high pressure gases, and the second 
loculus 418 increased by the promotion gas formed of ignition of the propellant grain 404. The maximum pressure in the first 
loculus 394 and the second loculus 4 1 8 was formed in time T2, and fracture of the second closing disk 428 produced it in the 
simultaneous point. In time T2 (after about 1 ms of activation), the pressure in the first loculus 394 increased from the static 
state of 4,000psi(s) to about 10,000 psi(s), the pressure in the second loculus 418 increased from the static state of 4,000psi(s) 
to about 7,000 psi(s), and the pressure in the housing 354 for high pressure gases increased from the static state of 4,000psi(s) 
up to about 4,500 psi(s) further. 

[0137] After the second closing disk 428 was opened wide, the pressure in the second loculus 418 declined. In time T3, the 
pressure differential between the housing 354 for high pressure gases and the second loculus 418 opened the bulb 438 wide, 
and reached sufficient value to expose the entrance 432 for gas generators by this. Consequently, the pressure in the second 
loculus 41 8 increased again. That is, gas flowed to the second loculus 418 after progress of time T3 from the housing 354 for 
high pressure gases, and the first loculus 394. The pressure in the second loculus 418 increased to the maximum of about 
4,750 psi(s) in time T4, and this pressure declined after that. This time carried out simultaneously coincidence with the time 
when the maximum pressure of about 5,000 psi(s) was formed in the housing 354 for high pressure gases. Under the present 
circumstances, the increase in a pressure produced in an inflator 350 was mainly concentrated in the gas generator 362 rather 
than the housing 354 for high pressure gases. Consequently, the thickness of the wall of the housing 354 for high pressure 
gases may be decreased as mentioned above. Furthermore, the internal pressure of the second loculus 418 can offer a desired 
output to eye a regularity (only change between 4000-4600psi(s)) hatchet, and the air / safe bag 1 8 (refer to drawing 1 ) 
comparatively. 

[0138] In a specific design, an inflator 350 can be considered as the above composition except for use of a bulb 438 as 
mentioned above. Use of the propellant of the aforementioned kind and a pressurization medium can realize this, and this 
propellant forms the promotion gas in which combustion within the second loculus 418 is still more possible by mixing with 
an oxidization pressurization medium (for example, oxidization pressurization medium which consists of an inactive fluid 
represented by the thing containing one or more kinds of inert gas, such as an argon and nitrogen, etc., and complex of 
oxygen) in the second loculus 324. In this case, such an increase in a pressure with them or the increase speed in a pressure is 
brought about that "second" combustion of the promotion gas produced in the second loculus 418 and combustion of the 
second of the gas formed of ignition of ignition / booster agent 408 do not need a bulb 438. [ sufficient ] For example, the 
thing of the increase in a pressure or the increase speed in a pressure for which about 30% is occupied at least and about 50% 
is occupied at the maximum is also possible for the second combustion generated in the second loculus 418 after activating an 
inflator 350. In this case, the start of a flow by rapid pressurization can be realized using the chemical reaction in the second 
loculus 418, and, thereby, the need for a bulb 438 is mitigated. 

[0 1 39] Drawing 1 3 A - drawing 13 D shows the pressure curve showing each internal pressure of the container equipped with 
the fixed wall in which the first loculus 394 in the inflator 350 equipped with the aforementioned structure except the bulb 
438, the second loculus 4 1 8, the housing 354 for high pressure gases, and the air / safe bag 1 8 (refer to drawing 1 ) are shown. 
An equivalent performance is realizable even if it does not use a bulb 438 so that clearly from comparison of drawing 12 and 
drawing 1 3 A - drawing 13 C. This originates fundamentally to have used the specific propellant and specific pressurization 
medium of a kind which offer combustion of the gas within the second loculus 418, in order to perform rapid pressurization in 
the second loculus 4 1 8 to open the second synizesis disk 428 wide. 

[0140] Drawing 15 shows the modification of the hybrid inflator of this invention. Since the inflator of this modification is 
equipped with composition similar to the inflator of drawing 5 , it quotes the sign same about the similar point, omits the 
explanation, and explains difference with the inflator of drawing 5 below. 

[0141] The first loculus 501 are equipped with the bigger bore than the second loculus 502. The length of the second loculus 
502 is sharply set up short rather than the second loculus 324 of drawing 5 . Therefore, the second loculus 502 have a very 
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small capacity compared with the first loculus 501. The capacity of the second loculus 502 in this example is about 1/20 of 
the capacity of the first loculus 50 1 . 

[0142] The inflammation tube 503 has been arranged on the axis of the first loculus 501, and has connected the initiator 228 
and the aspirator nozzle 274. The inflammation tube 503 equips nothing and its peripheral wall with two or more air holes 
504 for the shape of hollow. Therefore, the first loculus 501 are open for free passage to the second loculus 502 with the 
aforementioned inflammation tube 503 and the aspirator nozzle 274. Moreover, the first synizesis disk 236 has closed the path 
507 between an initiator 228 and the first loculus 501 in the usual state. 

[0143] The second loculus 502 are connected to the outlet 286 by the afterburner pipe 505. The second synizesis disk 290 
arranged near the second loculus 502 and the aspirator nozzle 274 has closed the outlet 286 in the usual state through a pipe 
505. 

[0144] The bleeding mouth 262 is opening the first loculus 501 and the interior of the housing 204 for high pressure gases for 
free passage. Since an entrance 3 16 is established in the second loculus 502 and the bulb 320 has not stuck to the wall of the 
second loculus 502 in a static state, it is opened wide. Therefore, in the static state, the pressure inside the housing 204 for 
high pressure gases, the first loculus 501 , and the second loculus 502 is mostly maintained at homogeneity by the aspirator 
nozzle 274, the inflammation tube 503, the entrance 316, and the bleeding mouth 262. In this state, if an initiator 228 
operates, the first synizesis disk 236 will be destroyed and a propellant 258 will burn. The combustion gas produced from a 
propellant heightens the pressure in the second loculus 502 through the inflammation tube 503 and the aspirator nozzle 274, 
after heightening the pressure in the first loculus 501. The pressure moves a bulb 320 toward the wall of the second loculus 
502, and makes an entrance 316 close. And combustion gas is injected in a pipe 505 from the aspirator nozzle 274, and 
destroys the second synizesis disk 290. 

[0145] Then, the pressure in the second loculus 502 declines temporarily, and a bulb 320 opens an entrance 316. Therefore, a 
pressurization medium advances into the second loculus 502 and a pipe 505 through an entrance 316. Then, the oxygen in a 
pressurization medium reacts chemically with the carbon monoxide in combustion gas. and hydrogen into the second loculus 
502 and a pipe 505, and is changed into a carbon dioxide and water. The argon in these high-pressure carbon dioxides, water, 
and a pressurization medium passes along an outlet 286, is supplied to an air bag (illustration abbreviation) from a diffuser 
508, and expands an air bag. 

[0146] As mentioned above, in this example, the second loculus 502 are small set up compared with the first loculus 501. and 
the aspirator nozzle 274 is approached, and the second synizesis disk 290 is arranged, therefore, it adds to demonstrating the 
same operation effect as the inflator shown in drawing 5 and drawing 8 , the increase in the pressure of the combustion gas in 
the first and the second loculus 501,502 is performed quickly, and the disk 290 is destroyed quickly - things are made 
[0147] Moreover, since the inflammation tube 503 equipped with many air holes 504 in the first loculus 501 is arranged, 
when combustion gas passes each air hole 504, the rate of flow can be brought forward. This assists early destruction of a disk 
290. 

[0148] In addition, the inflammation tube 503 is applicable also to the example of drawing 5 . Moreover, about total of the 
effective-area product of drawing 5 and the aspirator nozzle in the example of drawing 8 , and the effective -area product of a 
bleeding mouth, it can be determined which area is enlarged by whether a pressurization medium is led to the first loculus, or 
the combustion gas of a propellant is led to a pressurization medium side. 

[0149] Table 2 shows drawing 5 and the physical characteristic of each inflator shown in 8 and 14, i.e., the feature of this 
invention. For example. Table 2 shows the numerical range of a propellant grain, propellant gas, and a pressurization medium. 

[0150] 
[Table 2] 
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If each weighted solidity shown in Table 2 is less than a lower limit, the gas of sufficient amount to expand an air safe bag 
will not be obtained. When each weighted solidity exceeds a upper limit, it becomes impossible moreover, to fully miniaturize 
the whole inflator. Furthermore, in the inflator of this invention, it is indispensable to have the conditions about the weight of 
a propel lant shown in Table 2. However, about other properties, it is suitably selectable if needed. 
[0151] The hybrid inflator in another embodiment which materialized this invention is shown, and drawing 16 (A) can be 
included in the expansion formula safety system 10 of drawing 1 . An inflator 614 is equipped with the equipped with 
pressurization medium 620 for supplying air / safe bag 1 8 ( drawing 1 ) cylinder type inflator housing 622, and the gas 
generator 624 which the promotion gas for expanding the pressurization medium 620 is generated [ gas generator ], and 
increases the flow to air / safe bag 1 8. 

[0152] When the sheet and door of vehicles are equipped and a shock joins vehicles from the side, this inflator 614 is used in 
order to take care of crew (for example, the side shock inflator). The pressurization medium 620 contains inert gas and 
oxygen, such as an argon. 

[0153] The gas generator housing 644 is fixed to the opening 642 at the right end of the inflator housing 622 by welding, and 
the part is arranged in the inflator housing 622. In the hold room 645 of the gas generator housing 644, the propel lant 646 
which generates promotion gas at the time of combustion is held, and it is equipped with the ignition assembly 648. The gas 
generator housing 644 and the ignition assembly 648 are arranged on the axis 617 of the inflator housing 622. 
[0154] The aforementioned propel lant 646 is a nitramine system, for example, its thing containing about 70% of the weight of 
RDX (hexa hydro trinitro triazine), about 5 to about 1 5% of the weight of a cellulose acetate, and about 5 to about 1 5% of the 
weight of GAP (glycidyl diazido polymer) is desirable. This propellant generates the inflammable gas which contained a 
carbon monoxide and hydrogen at the time of combustion. 

[0155] The gas generator housing 644 equips the inner edge with the run through-hole 650, and the run through-hole 650 is 
closed by the usual state with the first disk 652. The ring-like connector 626 is being fixed to the left end opening 625 of the 
inflator housing 622 by welding. The cap-like diffuser 630 is being fixed to the opening 628 at the left end of a connector 
626. A diffuser 630 is equipped with peripheral wall 630a and **** 630b, and two or more bleeders 632 are formed in 
peripheral wall 630a. A diffuser 630 is arranged on the axis 617 of the inflator housing 622, and is connected to air / safe bag 
18 ( drawing I ). 

[0156] Opening at the right end of the aforementioned connector 626 constitutes the outlet 634 of the inflator housing 622. 
The outlet 634 was equipped with the second disk 636, and the outlet 634 is closed in the usual state. The aforementioned 
diffuser 630 is equipped with opening 630c which is open for free passage to this outlet 634. Moreover, the aforementioned 
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connector 626 is equipped with the cap 640 having two or more bleeders 638 so that this outlet 634 may be covered. 
Therefore, the interior of the inflator housing 622 is sealed by the peripheral wall of two disks 636,652 and the inflator 
housing 622 at the usual state. Moreover, at the time of destruction of the first disk 652 and the second disk 636, the hold 
room 645 is open for free passage inside the inflator housing 622 with the run through-hole 650, and the interior of the 
inflator housing 622 is open for free passage to an outlet 634 with a bleeder 638. 

[0157] As for the interval between the first disk 652 of the above, and the second disk 636, it is desirable that it is about 
20mm to about 70mm. The gas of amount sufficient when this interval is less than a lower limit to expand air / safe bag 18 ( 
drawing 1 ) is not obtained, and if larger than a upper limit, an inflator is not fully miniaturized. The amount of the 
pressurization medium in the aforementioned inflator housing 622 is 3 about 100cm from 3 about 40cm. The amount of this 
pressurization medium 620 is set up based on the same reason as the above-mentioned interval. It is 3 about 90cm from 3 
about 50cm more preferably. Moreover, the interior of the inflator housing 622 is maintained at the high pressure of about 
4000 psis. 

[0158] Now, if the ignition assembly 648 operates according to the signal from the aforementioned detector 612, a propellant 
646 will burn and inflammable gas will be generated. This gas contains a carbon monoxide and hydrogen. Moreover, this gas 
heightens the pressure in the gas generator housing 644, and destroys the first disk 652. Then, inflammable gas flows in the 
inflator housing 622 through the run through-hole 650, and is mixed with the pressurization medium 620 there. 
[0159] The pressurization medium 620 contains oxygen. This oxygen reacts with the carbon monoxide in inflammable gas, 
and hydrogen, and generates a carbon dioxide and a steam. The aforementioned inflammable gas heightens the pressure in the 
inflator housing 622, and the pressure acts on the second disk 636 through a bleeder 638. That is, gas must flow the 
surroundings of a cap's 640 edge wall 641, and must advance into a hole 638. This makes perfect combustion easy rather than 
it can set in housing 622. Therefore, so to speak, a cap's 640 edge wall 641 functions as a propellant trap, and is arranged at 
the outlet to an inflator 614. 

[0160] Moreover, since a cap's 640 edge wall 641 is arranged on the axis 617, it is prevented that the promotion gas which 
destroyed the first disk 652 is injected directly into the second disk 636. And after the promotion gas fully reacts with the 
pressurization medium in housing 622, it passes the hole 638 in a cap's 640 peripheral wall, and collides with the second disk 
636. Therefore, the carbon monoxide contained in promotion gas oxidizes completely, and it passes through an outlet 634 the 
back. 

[0161] Then, the second disk 636 is destroyed, a high-pressure carbon dioxide, a steam, and inert gas pass along an outlet 634 
and the bleeder 632 of a diffuser 630, air / safe bag 18 ( drawing 1 ) is supplied, and only the specified quantity expands 
efficiently its air / safe bag 1 8 ( drawing 1 ) within predetermined time. 

[0162] As mentioned above ; in this embodiment, since the second disk 652,636 and diffuser 630 are arranged on the axis 617 
of the inflator housing 622 for a start, the whole inflator can be formed in a compact cylinder type. Therefore, it can equip 
certainly, without changing the configuration of a door or a sheet also to the inside of the limited spaces, such as a door of 
vehicles, and the interior of a sheet. 

[0163] Moreover, in this embodiment, the inflammable gas in which a propellant 646 contains a carbon monoxide and 
hydrogen at the time of the combustion is generated. The gas reacts with the oxygen in the pressurization medium 620, and is 
changed into a carbon dioxide and water. Therefore, air / safe bag 18 ( drawing 1 ) can be expanded by gas almost harmless to 
a passenger. 

[0164] The aforementioned diffuser 630 is equipped with opening 630c which is equipped with peripheral wall 630a and **** 
630b while making the shape of a cap, and is open for free passage to the aforementioned outlet 634, and has two or more 
holes 632 which are open for free passage to opening 630c in peripheral wall 630a. Therefore, when gas is emitted from the 
inflator housing 622, gas can be injected on all sides from two or more holes 632, and air / safe bag 18 ( drawing 1 ) can be 
expanded much more efficiently. 

[01651 Drawing 16 (B) shows the modification of the inflator in drawing 16 (A). The gas generator housing 644 is constituted 
from the base portion 660 and the loculus portion 662 by this modification. The base portion 660 is supporting the ignition 
assembly 648. The loculus portion 662 has held the propellant 646. A disk 664 is arranged between the base portion 660 and 
the loculus portion 662, and is pinched by them. The disk 664 has closed the breakthrough 666 of the loculus portion 662 in 
the usual state. The loculus portion 652 is open for free passage in the inflator housing 622 through the run through-hole 650. 
Therefore, the interior of the loculus portion 652 is under a pressure. 

[0166] If the ignition assembly 648 operates, the ignition assembly 648 will destroy a disk directly, and will burn a propellant, 
and will generate inflammable gas. Inflammable gas reacts with the oxygen in the pressurization medium 620, and is changed 
into a carbon dioxide and a steam. Therefore, air / safe bag is substantially expanded by harmless gas to a passenger. 
[0167] Explanation of the above this invention is for illustrating and explaining this invention. Moreover, explanation of this 
invention is not limited to the gestalt which indicated this invention here. Therefore, the change and change based on change 
it is considered that is the aforementioned technology and an EQC, change, related technology, and the knowledge about it are 
included in the range of this invention. Furthermore, it aims at the example indicated here showing the best gestalt for 
carrying out this invention, and other contractors of these being able to use this invention in these examples, and being able to 
use other examples in the specific use of this invention, or various kinds of change required for use. The claim of this 
invention is constituted to include another example within limits accepted by the conventional technology. 
[0168] 
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[Effect of the Invention] As explained in full detail above, this invention can be formed smaller than the conventional inflator ; 
and does so the specified quantity and the outstanding effect of the ability to make it expand for air / safe bag within 
predetermined time. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1 ] The pressurization medium held in inflator housing and its inflator housing in the hybrid inflator for the expansion 
formula safety system of the motor vehicle equipped with air / safe bag, and the hybrid inflator which is lit by the propellant 
and generates promotion gas in case it holds in the aforementioned inflator housing, it has about 0.5 to about 20g propellant 
and a pressurization medium is emitted from the aforementioned inflator housing. 

[Claim 2] The aforementioned propellant is a hybrid inflator according to claim 1 which has the rate of combustion of the 
range of about 0.1 (0.25cm/(second)) to about 2 inches (5cm/(second)) under the pressure of a 4,000pound [/square ] inch 
(27.6MPa). [ per second ] 

[Claim 3] Trie aforementioned propellant is a hybrid inflator according to claim 1 which has the combustion temperature of 
the range of about 2,000 to about 3,800 degrees K. 

[Claim 4] The heat generated at the time of ignition of the aforementioned propellant is a hybrid inflator according to claim 1 
which is 1,300 cal/g from 800 cal/g. 

[Claim 5] The weight ratio of the aforementioned pressurization medium and the aforementioned propellant is hybrid 
inflation-TA according to claim 1 which is about 8 to 25. 

[Claim 6] It is the hybrid inflator according to claim 1 whose weight of a propellant the aforementioned hybrid inflator is 
used for the passenger seat of vehicles, and is about 6 to about 20g. [Claim 7] It is the hybrid inflator according to claim 6 
whose weight of a ptopellant the aforementioned hybrid inflator is used for the passenger seat of vehicles, and is about 6 to 
about 15g. 

[Claim 8] It is the hybrid inflator according to claim 1 whose weight of a propellant the aforementioned hybrid inflator is 
used for the driver's seat of vehicles, and is about 2 to about 8g. 

[Claim 9] It is the hybrid inflator according to claim 8 whose weight of a propellant the aforementioned hybrid inflator is 
used for the driver's seat of vehicles, and is about 2 to about 6g. 

[Claim 10] It is the hybrid inflator accoiding to claim 1 whose weight of a propellant the aforementioned hybrid inflator is 
used for the side impact to vehicles, and is about 0.5 to about 2g. 

[Claim 1 1 ] the capacity of aforementioned inflation-TA HAUJINGU in the aforementioned hybrid inflator -- about 1 0 3 from 

- about 450 -- cm3 it is ~ hybrid inflator according to claim 1 

[Claim 12] the aforementioned capacity — about 150 — cm3 from -- about 450 — cm3 it is hybrid inflator according to 
claim 1 1 used for the passenger seat of* vehicles 

[Claim 13] the aforementioned capacity — about 50 ~ cm3 from ~ about 150 — cm3 it is - hybrid inflator according to claim 
1 1 used for the driver's seat of vehicles 

[Claim 14] the aforementioned capacity - about 10 ~ cm3 from - about 50 — cm3 it is ~ hybrid inflator according to claim 
1 1 used for the side impact to vehicles 

[Claim 15] The thickness of the wall of the aforementioned inflator housing in the aforementioned hybrid inflator is a hybrid 
inflator according to claim 1 which is about tmm to about 4mm. 

[Claim 16] The thickness of the aforementioned wall is a hybrid inflator according to claim 15 which is about 2.5mm to 
about 4mm, and is used for the passenger seat of vehicles. 

[Claim 17] The thickness of the aforementioned wall is a hybrid inflator according to claim 15 which is about 1mm to about 
3mm, and is used for the driver's seat of vehicles. 

[Claim 18] The thickness of the aforementioned wall is a hybrid inflator according to claim 15 which is about 1mm to about 
3mm, and is used for the side impact to vehicles. 

[Claim 19] the capacity of the aforementioned inflator housing in the aforementioned hybrid inflator - about 10 ~ cm3 from 

- about 450 -- cm3 it is — and hybrid inflator according to claim 1 whose thickness of the wall of the aforementioned inflator 
housing is about 1mm to about 4mm [Claim 20] the aforementioned capacity - about 150 - cm3 from -- about 450 - cm3 it 
is — and hybrid inflator according to claim 19 used for the passenger seat of vehicles whose thickness of the aforementioned 
wall is about 2.5mm to about 4mm 

[Claim 21] the aforementioned capacity ~ about 50 ~ cm3 from — about 150 -- cm3 it is and hybrid inflator according to 
claim 19 used for the driver's seat of the vehicles whose thickness of the aforementioned wall is about 1mm to about 3mm 
[Claim 22] the aforementioned capacity - about 10 — cm3 from — about 50 ~ cm3 it is — and hybrid inflator according to 
claim 19 used for the side impact to the vehicles whose thickness of the aforementioned wall is about 1mm to about 3mm 
[Claim 23] The aforementioned pressurization medium is hybrid inflation-TA containing an inactive fluid and oxygen 
according to claim 1. 

[Claim 24] The aforementioned pressurization medium is a hybrid inflator according to claim 23 which contains about 70 to 

about 92% of the aforementioned inactive fluid, and about 8 to about 30% of oxygen with the mol base. 

[Claim 25] The aforementioned pressurization medium is a hybrid inflator according to claim 24 which contains about 79 to 

about 90% of the aforementioned inactive fluid, and about 10 to about 21% of oxygen with the mol base. 

[Claim 26] The aforementioned propellant is hybrid inflation-TA according to claim 23 which generates the promotion gas 
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which bums and can react with the oxygen in the aforementioned pressurization medium. 

[Claim 27] The aforementioned promotion gas is hybrid inflation-TA containing a carbon monoxide and hydrogen according 
to claim 26. 

[Claim 28] The aforementioned carbon monoxide and hydrogen in the aforementioned promotion gas are hybrid 
inflation-TA according to claim 26 which is about 30% to about 70% with the mol base. 

[Claim 29] The oxygen in the aforementioned pressurization medium is the aforementioned promotion gas and hybrid 
inflation-TA according to claim 23 which reacts chemically. 

[Claim 30] The aforementioned propellant is hybrid inflation-TA according to claim 1 containing either a secondary 
explosive and a gun propellant. 

[Claim 31] The aforementioned gun propellant is hybrid inflation-TA according to claim 30 which is a single base gun 
propellant, a double bass gun propellant, or a triple base gun propellant. 

[Claim 32] The aforementioned propellant is hybrid inflation-TA containing a secondary explosive and a binder system 
according to claim 30. 

[Claim 33] The aforementioned secondary explosive is a hybrid inflator according to claim 30 which is a nitramine system. 
[Claim 34] The aforementioned secondary explosive is a hybrid inflator according to claim 33 chosen from the group which 
consists of RDX (hexa hydro trinitro triazine), HMX (cyclo tetramethylen tetrapod nitramine), PETN (pentaerythritol 
tetrapod nit rate), and TAGN (triamino guanidine nit rate). 

[Claim 35] It is the hybrid inflator according to claim 32 whose content of a binder system the aforementioned propellant 
consists of a secondary explosive and a binder system, the content of a secondary explosive is about 50 to about 90 % of the 
weight, and is about 10 to about 50 % of the weight. 

[Claim 36] The aforementioned binder system is a hybrid inflator according to claim 32 which consists of a binder, a 
plasticizer, and a stabilizer. 

[Claim 37] The aforementioned binder system is a hybrid inflator according to claim 36 which consists of the binder of about 
5 to about 30 percentage by weight, a plasticizer of 0 to about 20 percentage by weight, and a stabilizer of 0 to about 5 
percentage by weight. 

[Claim 38] The aforementioned binder is a hybrid inflator according to claim 36 chosen from the group which consists* of C A 
(cellulose acetate), CAB (cellulose acetate butylate), CAP (cellulose-acetate pro PIORE-TO), EC (ethyl cellulose), PVA 
(polyvinyl acetate), azide polymer, a polybutadiene, a hydrogenation polybutadiene, and polyurethane. 
[Claim 39] Aforementioned azide polymer - is a hybrid inflator of the homopolymer which consists of GA (glycidyl azide) 
monomer, a BAMO (3 and 3 -screw (azide methyl) oxetane) monomer, and a monomer chosen from the group which consists 
of an AMMO (azide methyl methyl oxetane) monomer, and a copolymer according to claim 38 which contains either at least. 

[Claim 40] The aforementioned plasticizer is a hybrid inflator according to claim 36 chosen from TMETN (trimethylolethane 
TORINITO rate), BTTN (butane triol TORINITO rate), NG (nitroglycerin), BDNPA/F (a screw (2 and 2-dinitro propyl) 
acetal / formal), a glycidyl azide, and the group that consists of a ATEC (acetyl triethyl SHITORE-TO). 
[Claim 41] The aforementioned stabilizer is a hybrid inflator according to claim 36 chosen fromthe group which consists of 
an ethyl Senrra light, a DPA (diphenylamine), and REZOSHI Norian. 

[Claim 42] The aforementioned propellant is a hybrid inflator according to claim 1 containing either [ about 70% of the 
weight of RDX (hexa hydro trinitro triazine), about 5 to about 15% of the weight of CA (cellulose acetate), and / about 5 to 
about 15% of the weight of] GAP (glycidyl azide polymer -) and ATEC (acetyl ethyl SHITOREITO). 
[Claim 43] The aforementioned propellant is a hybrid inflator containing about 70% of the weight of RDX (hexa hydro 
trinitro triazine), about 5 to about 15% of the weight of CA (cellulose acetate), about 5 to about 15% of the weight of 
TMETN (trimethylolethane TORINITO rate), and the ethyl Sentra light that does not exceed about 2% according to claim 1 . 
[Claim 44] The aforementioned promotion gas produced by combustion of the aforementioned propellant is per Ig of 
propellants, and a hybrid inflator according to claim 1 which is about 0.3 to about 0.6 mols. 

[Claim 45] The oxygen contained in the output gas which set the aforementioned promotion gas and the aforementioned 
pressurization medium is a hybrid inflator according to claim 1 which is less than about 20% with the mol base. 
[Claim 46] The pressure of the aforementioned pressurization medium is a hybrid inflator according to claim 1 which are 
about 7000 psi(s) from about 2000 psi(s). 

[Claim 47] The aforementioned pressurization medium is a hybrid inflator according to claim 1 which contains helium 
further. 

[Claim 48] The content of the aforementioned helium in the aforementioned pressurization medium is a hybrid inflator 
according to claim 47 which is about 0.5% to about 10% with the mol base. 

[Claim 49] The content of the aforementioned helium in the aforementioned pressurization medium is a hybrid inflator 
according to claim 48 which is about 1% to about 5% with the mol base. 

[Claim 50] In the hybrid inflator for the expansion formula safety system of the motor vehicle equipped with air / safe bag 
Inflator housing and the pressurization medium held in the inflator housing, Having the propellant held in the 
aforementioned inflator housing, the capacity of aforementioned inflation-TAHAUJINGU is 3 about 10cm. While being 3 
about 450cm of shells and emitting the aforementioned pressurization medium from the aforementioned inflator housing It is 
the hybrid inflator which burns in order that the aforementioned propellant may generate propellant gas and by which 
propellant gas is generated in about 0.3 to about 0.6 mols. [ per lg of propellants ] 

[Claim 51] The aforementioned propellant is a hybrid inflator according to claim 50 which has the rate of combustion of the 
range of about 0.1 (0.25cm/(second)) to about 2 inches (5cm/(second)) under the pressure of a 4,000pound [/square ] inch 
(27.6MPa). [ per second ] 

[Claim 52] The aforementioned propellant is a hybrid inflator according to claim 50 which has the combustion temperature 
of the range of about 2,000 to about 3,800 degrees K. 

[Claim 53] The heat generated at the time of ignition of the aforementioned propellant is a hybrid inflator according to claim 
50 which is about 1,300 cal/g from about 800 cal/g. 

[Claim 54] The weight ratio of the aforementioned pressurization medium and the aforementioned propellant is hybrid 
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inflation-TA according to claim 50 which is about 8 to 25. 

[Claim 55] the capacity of aforementioned inflation-TAHAUJINGU in the aforementioned hybrid inflator about 10 - cm3 
from - about 450 — cm3 it is ~ hybrid inflator according to claim 50 

[Claim 56] the aforementioned capacity - about 150 - cm3 from - about 450 — cm3 it is - hybrid inflator according to 
claim 55 used for the passenger seat of vehicles 

[Claim 57] the aforementioned capacity ~ about 50 ~ cm3 from - about 150 - cm3 it is - hybrid inflator according to claim 
55 used for the driver's seat of vehicles 

[Claim 58] the aforementioned capacity ~ about 10 — cm3 from ~ about 50 cm3 it is -- hybrid inflator according to claim 
55 used for the side impact to vehicles 

[Claim 59] The thickness of the wall of the aforementioned inflator housing in the aforementioned hybrid inflator is a hybrid 
inflator according to claim 50 which is about 1mm to about 4mm. 

[Claim 60] The thickness of the aforementioned wall is a hybrid inflator according to claim 59 which is about 2.5mm to 
about 4mm, and is used for the passenger seat of vehicles. 

[Claim 61] The thickness of the aforementioned wall is a hybrid inflator according to claim 59 which is about 1mm to about 
3mm, and is used for the driver's seat of vehicles. 

[Claim 62] The thickness of the aforementioned wall is a hybrid inflator according to claim 59 which is about 1mm to about 
3mm, and is used for the side impact to vehicles. 

[Claim 63] The aforementioned pressurization medium is hybrid inflation-TA containing an inactive fluid and oxygen 
according to claim 50. 

[Claim 64] The aforementioned pressurization medium is a hybrid inflator according to claim 63 which contains about 70 to 

about 92% of the aforementioned inactive fluid, and about 8 to about 30% of oxygen with the mol base. 

[Claim 65] The aforementioned pressurization medium is a hybrid inflator according to claim 64 which contains about 79 to 

about 90% of the aforementioned inactive fluid, and about 10 to about 21% of oxygen with the mol base. 

[Claim 66] The aforementioned propellant is hybrid inflation-TA according to claim 63 which generates the promotion gas 

which burns and can react with die oxygen in the aforementioned pressurization medium. 

[Claim 67] The aforementioned promotion gas is hybrid inflation-TA containing a carbon monoxide and hydrogen according 
to claim 66. 

[Claim 68] The aforementioned carbon monoxide and hydrogen in the aforementioned promotion gas are hybrid 
inflation-TA according to claim 66 contained about 70% from about 30% with the mol base. 

[Claim 69] The oxygen in the aforementioned pressurization medium is the aforementioned promotion gas and hybrid 
inflation-TA according to claim 63 which reacts chemically. 

[Claim 70] The aforementioned propellant is hybrid inflation-TA according to claim 50 containing either a secondary 
explosive and a gun propellant. 

[Claim 71] The aforementioned gun propellant is hybrid inflation-TA according to claim 70 which is a single base gun 
propellant, a double bass gun propellant, or a triple base gun propellant. 

[Claim 72] The aforementioned propellant is hybrid inflation-TA containing a secondary explosive and a binder system 
according to claim 70. . ' 

[Claim 73] The aforementioned secondary explosive is a hybrid inflator according to claim 70 which is a nitramine system. 
[Claim 74] The aforementioned secondary- explosive is a hybrid inflator according to claim 73 chosen from the group which 
consists of RBX (hexa hydro trinitro triazine), HMX (cyclo tetramethylen tetrapod nitramine), PETN (pentaerythritol 
tetrapod nit rate), and TAGN (triamino guanidine nit rate). 

[Claim 75] It is the hybrid inflator according to claim 72 whose content of a binder system the aforementioned propellant 
consists of a secondary explosive and a binder system, the content of a secondary explosive is 50 to 90 % of the weight, and 
is 10 to 50 % of the weight. 

[Claim 76] The aforementioned binder system is a hybrid inflator according to claim 72 which consists of a binder, a 
plasticizer, and a stabilizer. 

[Claim 77] The aforementioned binder system is a hybrid inflator according to claim 76 which consists of the binder of about 
5 to about 30 percentage by weight, a plasticizer of 0 to about 20 percentage by weight, and a stabilizer of 0 to about 5 
percentage by weight. 

[Claim 78] The aforementioned binder is a hybrid inflator according to claim 76 chosen from the group which consists of CA 
(cellulose acetate), CAB (cellulose acetate butylate), CAP (cellulose-acetate pro PIORE-TO), EC (ethyl cellulose), PVA 
(polyvinyl acetate), azide polymer, a polybutadiene, a hydrogenation polybutadiene, and polyurethane. 
[Claim 79] Aforementioned azide polymer - is a hybrid inflator of the homopolymer which consists of GA (glycidyl azide) 
monomer, a BAMO (3 and 3-screw (azide methyl) oxetane) monomer, and a monomer chosen from the group which consists 
of an AMMO (azide methyl methyl oxetane) monomer, and a copolymer according to claim 78 which contains either at least. 

[Claim 80] The aforementioned plasticizer is a hybrid inflator according to claim 76 chosen from TMETN (trimethylolethane 
TORINITO rate), BTTN (butane triol TORINITO rate), NG (nitroglycerin), BDNPA/F (a screw (2 and 2-dinitro propyl) 
acetal / formal), a glycidyl azide, and the group that consists of a ATEC (acetyl triethyl SHITORE-TO). 
[Claim 81] The aforementioned stabilizer is a hybrid inflator according to claim 76 chosen from the group which consists of 
an ethyl Sentra light, a DPA (diphenylamine), and REZOSHI Norian. 

[Claim 82] The aforementioned propellant is a hybrid inflator according to claim 50 containing either [ about 70% of the 

weight of RDX (hexa hydro trinitro triazine), about 5 to about 15% of the weight of CA (cellulose acetate), and / about 5 to 

about 15% of the weight of] GAP (glycidyl azide polymer -) and ATEC (acetyl ethyl SHITOREITO). 

[Claim 83] The aforementioned propellant is a hybrid inflator containing about 70% of the weight of RDX (hexa hydro 

trinitro triazine), about 5 to about 15% of the weight of CA (cellulose acetate), about 5 to about 15% of the weight of 

TMETN (trimethylolethane TORINITO rate), and the ethyl Sentra light that does not exceed about 2% according to claim 

50. 

[Claim 84] The oxygen contained in the output gas which set the aforementioned promotion gas and the aforementioned 
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pressurization medium is a hybrid inflator according to claim 50 which is less than about 20% with the mol base. 

[Claim 85] The pressure of the aforementioned pressurization medium is a hybrid inflator according to claim 50 which are 

about 7000 psi(s) from about 2000 psi(s). 

[Claim 86] The aforementioned pressurization medium is a hybrid inflator according to claim 50 which contains helium 
further. 

[Claim 87] The content of the aforementioned helium in the aforementioned pressurization medium is a hybrid inflator 
according to claim 50 which is about 0.5% to about 10% with the mol base. 

[Claim 88] The content of the aforementioned helium in the aforementioned pressurization medium is a hybrid inflator 
according to claim 87 which is about 1 % to about 5% with the mol base. 

[Claim 89] The inflator for the expansion formula safety system of the motor vehicle equipped with air / safe bag 
characterized by providing the following. Inflator housing. The pressurization medium which is held in the aforementioned 
inflator housing at least, and consists of an inactive fluid and oxygen substantially. Gas generator housing which was 
connected to the aforementioned inflator housing and equipped with at least one outlet for gas generators. It holds in the 
aforementioned gas generator housing, and is a secondary explosive. 

[Claim 90] The aforementioned propellant is an inflator containing a binder system according to claim 89. 
[Claim 91] The aforementioned secondary explosive is an inflator according to claim 90 chosen from the group which 
consists of RDX (hexa hydro trinitro triazine), HMX (cyclo tetramethylen tetrapod nitramine), PETN (pentaerythritol 
tetrapod nit rate), and TAGN (triamino guanidine nit REITO). 

[Claim 92] The aforementioned propellant is an inflator according to claim 91 which generates with oxygen the gas-like 
products of combustion which can react at the time of combustion. 

[Claim 93] The aforementioned products of combustion is an inflator containing a carbon monoxide and hydrogen according 
to claim 92. 

[Claim 94] It is the inflator according to claim 93 in which the aforementioned secondary explosive becomes from RDX 
(hexa hydro trinitro triazine), and the aforementioned binder system contains CA (cellulose acetate), TMETN 
(trimethylolethane TORINITO rate), and an ethyl Sentra light. 

[Claim 95] For the aforementioned binder system, the aforementioned secondary explosive is an inflator containing GAP 
(glycidyl azide polymer) and CA (cellulose acetate) according to claim 93 including RDX (hexa hydro trinitro triazine). 
[Claim 96] It is the inflator according to claim 93 which the aforementioned secondary explosive becomes from RDX (hexa 
hydro trinitro triazine), and the aforementioned binder system becomes from GAP (glycidyl azide polymer) and a plasticizer. 

[Claim 97] The aforementioned propellant is an inflator according to claim 89 which has the rate of combustion of the range 
of about 0.1 (0.25cm/(second)) to about 1 inch (2.5cm/(second)), and the combustion temperature of the range of about 
2,000 to about 3,800 degrees K, and is equipped with the thermal stability over a long period of time in a 4,000pound 
[/square ] inch (27.6MPa). [ per second ] 

[Claim 98] The aforementioned propellant is an inflator containing the about 50 to about 90 wt(s)% secondary explosive, and 
the about 10 to about 50 wt(s)% binder system according to claim 91. 

[Claim 99] The aforementioned propellant is an inflator containing the about 60 to about 80 wt(s)% secondary explosive, and 
the about 20 to about 40 wt(s)% binder system according to claim 98. 

[Claim 100] The aforementioned propellant is an inflator containing the about 70 to about 80 wt(s)% secondary-.explosive, 
and the about 20 to about 30 wt(s)% binder system according to claim 99. 

[Claim 101] The aforementioned propellant is about 5 to about 15% of the weight of CA (cellulose acetate), about 5 to about 
15% of the weight of TMETN (trimethylolethane TORINITO rate), and an inflator containing the ethyl Sentra light which 
does not exceed about 2 % of the weight according to claim 9 1 as the aforementioned binder system including about 70% of 
the weight of RDX (hexa hydro trinitro triazine) as the aforementioned secondary explosive. 

[Claim 102] The aforementioned propellant is an inflator according to claim 91 which contains about 5 to about 15% of the 
weight of GAP (glycidyl azide polymer), and about 5 to about 15% of the weight of CA (cellulose acetate) as the 
aforementioned binder system including about 70% of the weight of RDX (hexa hydro trinitro triazine) as the 
aforementioned secondary explosive. 

[Claim 103] The aforementioned inactive fluid is an inflator according to claim 89 which is an argon. 

[Claim 1 04] The aforementioned pressurization medium is an inflator according to claim 1 03 which contains about 70 to 

about 90% of the aforementioned inactive fluid, and about 10 to about 30% of oxygen with the mol base. 

[Claim 105] The oxygen in the aforementioned pressurization medium is the products of combustion of the aforementioned 

propellant, and an inflator according to claim 89 which reacts chemically. 

[Claim 1 06] The content of the oxygen in the full force force gas which consists of the products of combustion and the 
aforementioned pressurization medium of the aforementioned propellant is an inflator according to claim 1 05 which is less 
than [ abbreviation 20 mol % ]. 

[Claim 107] The aforementioned inflator is an inflator [ equipped with the booster agent for lighting a propellant ] according 
to claim 89. 

[Claim 108] The aforementioned booster agent is an inflator containing 89% of the weight of RDX (hexa hydro trinitro 
triazine), and 1 1% of the weight of an aluminium powder according to claim 107. 

[Claim 109] The aforementioned booster agent is an inflator according to claim 108 which replaces about 0.5 to about 5.0 of 
the booster agent containing Above RDX and aluminum powder % of the weight by hydroxypropylcellulose. 
[Claim 1 10] While being the propellant equipped with the secondary explosive used for the inflator for the expansion 
formula safety system of the motor vehicle equipped with air / safe bag and connecting with inflator housing It holds in gas 
generator housing equipped with at least one outlet for gas generators. The propellant constituted so that the pressurization 
medium containing the inactive fluid and oxygen which it is lit by explosion of an inflator operation assembly and are held in 
the aforementioned inflator housing, and the promotion gas which can react chemically might be generated. 
[Claim 111] The aforementioned propellant is a propellant containing a binder system according to claim 1 10. 
[Claim 1 12] The aforementioned secondary explosive is a propellant according to claim 1 1 1 chosen from the group which 
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consists of RDX (hexa hydro trinitro triazine), HMX (cyclo tetramethylen tetrapod nitramine), PETN (pentaerythritol 
tetrapod nit rate), and TAGN (triamino guanidine nit REITO). 

[Claim 113] The aforementioned propellant is a propellant according to claim 112 which generates with oxygen the gas-like 
products of combustion which can react at the time of combustion. 

[Claim 1 14] The aforementioned products of combustion is a propellant containing a carbon monoxide and hydrogen 
according to claim 113. 

[Claim 1 15] It is the inflator according to claim 1 14 in which the aforementioned secondary explosive becomes from RDX 
(hexa hydro trinitro triazine), and the aforementioned binder system contains CA (cellulose acetate), TMETN 
(trimethylolethane TORINITO rate), and an ethyl Sentra light. 

[Claim 1 1 6] For the aforementioned binder system, the aforementioned secondary explosive is an inflator containing GAP 
(glycidyl azide polymer) and CA (cellulose acetate) according to claim 1 14 including RDX (hexa hydro trinitro triazine). 
[Claim 1 17] It is the inflator according to claim 1 14 which the aforementioned secondary explosive becomes from RDX 
(hexa hydro trinitro triazine), and the aforementioned binder system becomes from GAP (glycidyl azide polymer) and a 
plasticizer. 

[Claim 118] The aforementioned propellant is a propellant according to claim 1 14 which has the rate of combustion of the 
range of about 0.1 (O.25cm/(second)) to about 1 inch (2.5cm/(second)), and the combustion temperature of the range of about 
2,000 to about 3,800 degrees K, and is equipped with the thermal stability over a long period of time in a 4,000pound 
[/square ] inch (27.6MPa). [ per second ] 

[Claim 1 1 9] The aforementioned propellant is a propellant containing the about 50 to about 90 wt(s)% secondary explosive, 
and the about 10 to about 50 wt(s)% binder system according to claim 112. 

[Claim 1 20] The aforementioned propellant is a propellant containing the about 60 to about 80 wt(s)% secondary explosive, 
and the about 20 to about 40 wt(s)% binder system according to claim 119. 

[Claim 121] The aforementioned propellant is a propellant containing the about 70 to about 80 wt(s)% secondary explosive, 
and the about 20 to about 30 wt(s)% binder system according to claim 120. 

[Claim 122] The method for operating the inflator which consists of a gas generator which held the propellant while it was 
open for free passage in the main synizesis disk and the aforementioned inflator housing between the pressurization medium 
and the aforementioned pressurization medium which were held in the expansion formula safety system which is 
characterized by providing the following, and which has air / safe bag and inflator housing, and the aforementioned inflator 
housing, and air / safe bag. The process which the aforementioned propellant is burned and generates promotion gas. The 
process to which fluid pressure is made to increase in the field partially divided at least with the aforementioned main 
synizesis disk. The increase process should include making a part of aforementioned promotion gas [ at least ] react 
chemically with the aforementioned pressurization medium in the aforementioned field at least. The process which opens the 
aforementioned main synizesis disk used at the aforementioned increase process, the process which generates the flow which 
faces to the aforementioned air / safe bag after the aforementioned open process, and its flow should contain the chemical 
mixture of the aforementioned promotion gas and the aforementioned pressurization medium. 

[Claim 123] The aforementioned gas generator is equipped with the first which is mutually open for free passage, and the 
second loculus, and the first loculus of the above hold the aforementioned propellant. The second loculus of the above act on 
the aforementioned main synizesis disk and mutual by including the aforementioned field, while being arranged between the 
first loculus of the above, and the aforementioned main synizesis disk. The free passage to the aforementioned inflator 
housing and mutual is possible, and the aforementioned method The aforementioned open process is a method including the 
process which pressurizes the second loculus of the above at a bigger rate than the aforementioned inflator housing according 
to claim 122, including further the process which provides the second loculus with a part of aforementioned promotion gas 
at least ] from the first loculus of the above. 

[Claim 1 24] The aforementioned pressurization medium is an inflator according to claim 89 which contains about 70 to 
about 90% of the aforementioned inactive fluid, and about 10 to about 30% of oxygen with the mol base. 
[Claim 125] The aforementioned secondary explosive is an inflator according to claim 89 chosen from the group which 
consists of RDX (hexa hydro trinitro triazine), HMX (cyclo tetramethylen tetrapod nitramine), PETN (pentaerythritol 
tetrapod nit rate), and TAGN (triamino guanidine nit REITO). 

[Claim 1 26] In the aforementioned propellant, the aforementioned secondary explosive consists of RDX (hexa hydro trinitro 
triazine) including a binder system further, and the aforementioned binder system is a cellulose acetate, TMETN 
(trimethylolethane TORINITO rate), and ethyl. Inflator according to claim 89 which consists of a Sentra light. 
[Claim 1 27] It is the inflator according to claim 89 which the aforementioned secondary explosive becomes from RDX (hexa 
hydro trinitro triazine) including a binder system further in the aforementioned propellant, and the aforementioned binder 
system becomes from GAP (glycidyl azide polymer) and a plasticizer. 

[Claim 1 28] It is the inflator according to claim 89 which the aforementioned secondary explosive becomes from RDX (hexa 
hydro trinitro triazine) including a binder system further in the aforementioned propellant, and the aforementioned binder 
system becomes from a cellulose acetate, GAP (glycidyl azide polymer), and a plasticizer. 



[Translation done.] 
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*!S3fc if^S©lil 2 8 OL (£38: 





7-267 


4 6 0 


(71)tilSA 


592100234 


(22>mma 


7 ^ (19 9 


5) 1OH160 




OEA INCORPORATED 
7^'J*^H3P7HJ« 8 0 0 1 5, * 




0 8/51892 


4 




— D ^ , 'f-Xh ■ M>'/- -T^ — a. 


(32)®$fea 


1995^9^1 


1 B 




- 3 4 5 0 1 


(33)®#:*i£3gH 


*ffl (US) 




(72)^0^# 




<31)&5fc*i£3g#^ 


08/38929 


7 




7*'J;fr£&® 80122 3D7FiH 


<32)&ftB 


1995^2^1 


6 B 








Mm (US) 






— h 6 9 19 




08/32865 


7 




#m± mm ttt: 


(32)@ftB 


1994^10^ 


2 5 B 








tKS (US) 









(54) [^HjcD^Sft;] nw^hyw^'JyHO^l/-^ 



(57) [mm] 

365^0. 5*^*52 0 s<Dmmm 2 5 8#K«£ 
ntU5. l'>7l/-5'A^y>y2 0 4^6l)IlffiS 

3 6 tfWLmztiz&izmmM 2 5 8 tc^Asnr, 
mis^2 5 8*>s*iii;tfxa*5e£-rs. ttii^xtexr 
/Sc^/ty ^ 1 8 &mj£<Dmf , $toizffim&* B&zv 




->Xfi (Dfc«>cDA>r 7*U y H07^^l:l5 

lAT, 

HLfiB-f > 7 u-z a-7 > f >^tciK^$n, rao. 5^e» 
&j 2 o g cd it it #J 

mras-r >7 u-^ a£>> >4^6*rajEtts«A*;ftffl3 
sst(c. M#](c,&*£nTmii;tfx£f££ir£A^ yu 

>f (2 7. 6MPa) <Offi^T(C*3^T, l^SfcD 
m 0 . l<>5 1 (0. 2 5 c m/^) friE>m2-(>7- 
(5 cm/80 OtSHO^^^^^Wr^li^^ 1 CE 

t^*^3] mraamii^j^, $2. ooo° K^zm 
3, 8 o o • KcojeHojKSfiSEiaarsr^r-rsis*^ i »ziB 

^ A -f 7* U y H-f>7l/- ^ o 

[§s^^4] HSsatiiiSiJfiDj*tiAc^fJc5i^-rs«itt 8 o o 

cal/gj&>£l, 3 0 0 c a 1 /gt^Ssl^^ll: 

ga « © a -r ^ u *> hM>-7i^-^ 0 

ii*z>2 5 t? 35 -Sit ll:E8©A'f7*Uy H -f > 7 1/ 
[B*#JE6] MH3A< 7*U y F<>7 U-^tt^i^(Z>8& 

&-?$>z>m#m6 (wffi«(DA-r 7*u v K>7i/"^. 

[fi?3ft^8] t93BA>r yj y H-f >7 W-^K*M©>1 
teJfc(Dfc«>K:ffiffl£n, «i!8J©ffifttttt2 *>SiKj8 g 
T*Sfflf:fcJ® 1 fcUE«<DA'f y U y t J -f>7l/»5'. 

cfficDfcj&tffiffl^n, «iiiffj©afi«#tF2^6iKi6 g 

T&Ss&JfcJI 8 (CKflScDA-f 7'J '7 F< >7 U-^<, 
C©:£^ 10] iJEAi , 7*'JyR>7 U - iM± 3* M K 

S(**5 o . 5 a»e>*9 2 g T&siitJfc^ 1 ic:8E«(0A-r 7* 

[IffjfcS 1 1 ] MEA^f 7*U y F<> 7 U-$MC:fet*S 
g&SB'f >7l/^A-7y>^©SISI^10 3 
4 5 0 cm 1 T?ftSfflf^3S 1 *CBS«C0A-f y U y K-f > 

cm^jg i 2 ] ftifc<&m\$m isocm 1 & ^450 

cm 1 *ffl(0ffij#flt:©fc«>K:ffiffl£n.&S&3ft^ 
1 lCE*©A<7*'JyH'f>7U-^, 
[m#m. 1 3 ] mJE^fSteift 5 0cm' j&^fil 50c 



2 ) 8 - 2 8 2 4 2 7 

2 

[S9«J|14] ffisZnffitem 1 0 c m* !)^^5 0cm 

1 -e*o, $M(c^-r^-y--f F-r >r\z h&fz&izmm 

Zti&m&m l 1 l:E«©A-f7''J hM>7l/-^. 

[nt^ i 5 ] inrffiA-f yj yH-r>7W'-^(c*3tt5 

mfE-f >7 I/ — ^A^y^y^lO^ljlli^ lmm^?) 
t!)4raiiit*5m 1 (wS2«E©A-f 7*'J y H-f>7!/ 

[if^rgl 6] 80H2SeoSJ?(iiKl 2 . 5rami)^ft4m 
10 mT^O, Jf£ffi©li&¥J*<D;fc#K:ffiJB;*n*fflr:fc^ 1 5 
tc gB% © a yj *y F -f > 7 U - ^ . 

CffltJfcJEl 7] M&mofamtem 1 ram^Sfi 3 mmT 

&©A< 7* U y F < > 7 U — 
[»2fc:gl8] ffiaa&<0^0tt*5 1 mma>SfcJ 3 mm*C 

zmxm i 5 i;Ei©A-f^ij v F-r >7 u-^o 

[gf^Ig 1 9 ] aaffiA-f 7H-f>7U-^l;fett5 
ilB-f >7U-^A>7y>^0gitt^l 0 cm 1 ^ 6 
20 *$ 4 5 0 cm' >7 lx-^ A *7 V 

(CiB«CDA-r y U *;hW>7l/-^ 
[ffllsKSI 2 0 ] ftaS^Sttift 15 0c m l » 4 5 0 
cm' t^o, HtfESO^^ttfil 2 . 5mmji>£ 

1 9CE«OA'fyiJ7h , 'f>7l/-a'. 
[§S^IS2 1] mtZ^mnmS Ocm 1 ^^150c 
m' Htfg5M«^0t^^j 1 mm^ 6 ^ 3 m 

mT*5*iiBi<DjHEJS©fcAtfieffl$tlSSS*^ 1 9 iZ 
30 8a«©A-f 7*'J >y F-C >7)s-*. 

im^m 2 2 ] mtd®m&m iocm' ^efisocm 

1 T&D, ^O, HilEI©W)PBiK)lmin^6*«l3mm 

z>m#m i 9 K:g38t©A-f t*u «^ k< >7 u-^. 

trst^^ 1 KffittcDA-f 7*'J y H -f > 7 1/ - ^ . 
CES*3S2 4] MaEliaffiiKSftt^^^-^tffi 7 0 %^ 
e> ^ 9 2 %c73M!H^^14^^i:, ^ 8 % m 3 0 % <D 

mmt z^&m&m 2 3 tcgBis^w ^ u y f< >y v 

40 

[^^^2 5] m&tiufei&Miz^&^-x-cm 7 9 %^ 

9 0 %cDHtf|S^f£ft^^cb, *5lOX^e«2 IX 

<dse^ t z^tsm&m 2 4 csatt©A< t*'j v y< y-? 
mm£&mL'®zmmxx£%£?zmxm2 3iz&m 

<D/\-i 7 v H -f > 7 U - ^ 0 

m^ig 2 6 »CE«©A< 7*U v H>7I/-^. 
50 [^128] Bil8B}iii//^+«)ffirE-K^K»<!izKSR 



( 

3 

te^fr^-xx-m 3o«a>e>*tj7o %-?&z>m$ziM 2 6 
ft^Wfcsfc-rsaff*^ 2 3 (caattroA-f 7*g y ho 

71/-^, 

h 7 v - $ , 

EISOA-f 7*g >yH<>7l/-^, 

53 0 IH« (0 A -f yj y H *f > 7 U — * . 
[§t#S!3 4j 80E = #:»&fciRDX (A + fA'fFD 
MJ^SnMJ7y» , HMX (->^P-x-b7^U 
y^r h 7 - h 75 >) , PETN (^>^I'JXU h- 
JVf^7-hKh) WTAGN (hU75/^7^ 

(D-efe§if 3 3 ici2«©A-r 7* u y F-f>7i/- 

t&o, aw >y— ^(D^mmum 1 0 5 0 mm 
%-e$>z>mi£i& 3 2 sBttoA-r yj 7H>7i'-^. 

[^#53 6] S9S3A-T >y-»«*S^SiJ. °T3I#K 5fc 
£#J^ *«3 2 l;fi«©A<^>J y HO 7 U 

[S^l^3 7] iE/W >^-«ttfi 5 6 fi 3 0 Ifi 
A*--fe> H(Ojf££#J. 0 ^ 6ft 2 0 MSA - -fe > h <D «! 

&t*0^6ft5SffiA--fe> h©£3tfll^6>fcS 
|g^5 3 6 (cE«a>A-f 7* U yF-f>7l/-^. 

[gft;fc^3 8] ftOEfcS^mc A (t^n-X7tf- 
h) , CAB (izJl/n — XTirir — h7*f U - H) , C 
AP (ii;UP-XT-t^-h7*nhf^U-H) , EC 

(x^JP-tr;Un-Z) , PVA (#UBHKtf--;u) , 
7y^'J7-, jfiU^>?I>, ?K3Ht:# g 7*^>*x 

>&tf# g -7 i/^>^6/^yjH7'^^K^nfcfe 
<D-e&z>m&m 3 6 ^ga«©A< 7 | J7M>7L'- 

[m^^3 9] goffir ->* H*g v-tac a c^gv^^ 

7y*K) BAMO (3, 3-fc'T* (7y^ 

£ h ^?nfr-3j&<5tsffi$tm 3 8 l:E«© 

A<^'J7H>7 1/-^, 
[13^54 0] MEpIffimttTMETN (hU^fO- 



3 ) #ffi¥ 8 - 2 8 2 4 2 7 

4 

JH^>h'J-hK h) , BTTN (^^>h'Jt- 
JPh'J-M/-fh) . NG (-hD^iJt'J» , BD 
NPA/F (t*7> (2, 2-y-hD7 a nlfJb) 

— )b) . 7*g->v;UT^H, R^ATEC 
(7tfil/h'J i^ik> h U - M •frz>1x.%#)),~-rf-fr 

^a«snfc fe©T»-5B9^^ 3 6 tcffi«©A< y g -7 

H -f > 7 U - ^ . 

csr^^4 1 ] ^iBSe^ffj(ix5 1 ;nr> h77^h, d 
pa (y*7izjP7i» r # u y <> y - ^ ^ u z> 7* 

-f 7* g ^ H-f >7i/-^, 

[W^54 2] jftEfiiMm, ^7oii%cordx 

(A + tA-f HDh'J = hnh"J7>?» ftS^ 
^Jl 5li%»CA (±)Vn -X7tf - b) £ft57^ 
6 ft 1 5li%fflGAP (^'Jyy^7yH#U'7-) 

s^atec (7tf^xfjk>hw^f <zn>-rna* 

-77 t £^£r!#5fc3I 1 (;:E«<0A-f 7* g ry F0 7 U- 

[»M4 3] mrlBffiii^Jti, ft7 0®M%CDRDX 
20 C^ + iT-A-f H D h g - b D b g T 5* >) i, ft5 75><b 
^1 5ll%OCA (tJl/D-X7tj - H) £ft5^ 
6ft 1 5 Ii%WTM E T N ( MJ j*^n-;PX* > b 
iJ-hHh) > &tfft 2 % ^ax^^XfJL't > b 5 
^^tflS^5 1 (Cg2«fc©A-f 7*g y hW>71/- 

ii#;Ui, itit^Jlg^^O, ftO. 3 7^6ft0. 6^ 

;uTfe^|g^5 1 tcaattoA-f 7*g y Y<i >-?v — 9 * 
30 tzmt!f}xty\z<$i£tiz>mmte : £)i"<—z>-vm 2 0 %^ 

1 (wSE«E(DA-f 7*g y F-f>7l/-^. 
[f§^^4 6] mfHB*DJ!Ei«M(OJE7Jfift 2 OOOps i 

*»6fi7aoops i -e^^is^^ 1 \zfBn<o/\-c 7*g 

yH07t/-^. 

[^14 7] gtrB5jtraffi«£H«H»c\'J»7A*^trS* 

[|§^54 8] ^EflDBEJSER^OBSE'xg -)A©^$ 
ti^:J[/^-XTft 0 . 5 %frt>m 1 0 %T&£tS#Jg4 
7f:|2t©Al'7 / U7hW>7W-^. 
40 [893RJU4 9] ^EJtoffittEK^O^E'sg »7A©^W^ 
tttJK-XIfjSllXA^WS %T^^M^5 4 8 tc§2 

«©A-f t*u y H-f >y u — 

?g^^^:v'Xx'A(^feis6(D/\-i'yg^ F071/- ^ ic 
07l/-^Avy>^t, 

■tCD-f >7 U--^ A^v^V^tCiK^Sn^JJDEE^M t , 

h^hb< > ? u - <? ?\o > # ntz&mm t 

50 ^6fi4 5 0 cm'T*D. BO E JtJD JE ftK M 16 S2 -f > 7 



( 

5 

tfTUStftiMJ 1 g SfcOftO . 3^Jl^<bi&0. 6^^ 

[gff$£5 1] lift £31(1, 4,0 0 0*>K/¥7J 
Of (27. 6MP a) 0JE^TIC*^T, l&mtt 
D^JO. H>f (0. 2 5 c m/tiO ^ <=> 3$ 2 -f >f 

(5cm/&) coiefflcOM&i£S£W-f 5§!^5i 5 0 tc 

aHttwA-r yj 7H07i/-^ 

OOca 3 0 0 c a l/gt^^H^ 

0 (C g3$c <D A < yj y K <> 7 U - * . 

8*»6 2 5t^5M 5 0 CJBilOA'f^iJ 7 N> 

[|f^55 5] iEA-f yj y K-f >7 U-^fcisttS 
t&ffi-f >7 1/-^ A-7 5? >^<D& 8(1**9 1 0 c m' ^6 
1514 5 0 cm 1 T&*W*^5 0 tffi«©A-f 7*U v H 
-f >7 U-^ 0 

[§g#^ 5 6 ] MtZ^mtem 150cm 5 ^5*94 5 0 

cm 1 -e&o, mwiom^morz^izmmsn^m^m 

5 5 K $Zm CO A < 7* 'J y F-f>7l/-^, 
[£#31 5 7 ] ffi 5 0cm 1 A^«150c 

5 C gBfc© A-f yj yH-f>7l/-^. 
[g§3fcJ® 5 8 ] iiaSa^SnAfcJ 10cm ] ^^50cm 

[Sff#^5 9] I9IBA-T T'U y H-f >7 U-^(C*3tt* 
HtfeS-r >7l/-^A-7y>y(Di(0^J?tt^lmm^e 
ft 4 mmT$>5il^]® 5 0 K IE 0 A -f 7" U y H <> 7 

[§gjfcJ® 6 0 ] ntl^^.<Dmm\tm 2 . 5mm7^£>if$4m 

l:ffi«OA>f 7"'J7M>71/-^. 

imntme 11 m^momm^m 1 mm^^^3mmT 

«C/W7*'J7F'f>7 1/-^. 
[Hf5fcJg6 2] ilBS©^J?lij!«Ilmm^5*«l3mm-C 

zm^m 5 9 tc8B«<DA-f yj 2/ >7 u-*. 

[^^^6 3] H3J2jtoflE&Rtt*Sttffi#£ffi3R<h£3' 
tTH*^ 5 0 CEKOA-fyj y H-T>7U-^o 

2 K©ffiSE*ett«t#£, *5 8 96^e«)3 0 
t ^^Om^^l 6 3l;E«CA'f7'U'> hW >7 u 



4 ) ^1¥8 - 2 8 2 4 2 7 

6 

^^J9 0 %cOmf§2^?£ttSft&£:, 1 0%fr?>m2 1 % 
©K*££:^tm3fcJE 6 4 fc:iE«(0/W 7'J y H -f > 7 

©A-fyj'V h* -f > 7 U - ^ . 

8&5R^6 6 KKtt<DA-f 7*'J7H>7l/-^ c 

io [ffi&£6 8] irls*st^x^a)fl(riE-iijtK*t** 

ti^;u^-XT^j3 o %frzm7 o %^snrt^st^ 

S66 Ka3«<DA< 7*U y H07l/-^. 

{t^#JtcSjft-rs!ifjfc3t 6 3 (;82«<oa< 7*'J y H< > 
7 U- ^„ 

[H^«7 0] ME*£ii#m3#^Rtf#>7'n^:7 

> h co ^-rn^ -7j£^trgs#^ 5 o tE«(OA-f yj 

y H-f>7lx-^ 0 
[Sf3ft3g7 1] >zfu^zr > h tt^>7 , ;L-\-X 

20 ^>7°a^^>h, yy;^-7*>^a^7>hSfc 

E«©A-f yj 7 F<>71/-^. 

[§9^^ 7 2 3 ffifcmmmix-xmM&zf^^ >y-m 

^^tSB^m 70(CfB©C0A<7*'JyH<>7U-^ o 

tis^^7 3] ME=&»sgii:i 1*7 

^70 KEtfWA-f 7*U y H<>7l/-^ 0 

MJ^hPh'J7y» . HMX (y^Dfh7/f I' 
>fh5rh75» . PETN (^>^XUX'Jh- 
30 n^K5xhl/<N) R^TAGN (h'J75/y7- 

GDT&3IS^3I 7 3 tcB2«<OA>f 7* 'J y H -f > 7 U — 

[M7 5] iiaEMit8m-#»&&tfA-f >y-M 

frzfco* -&mm<D<$%mte 5 0 ^ e> 9 0 
0, y\*-r>y-^co^W^ti 1 0 5 0 
m$tm7 2Ei©A-f yj yH-r>7i/-i'. 

^^J^e>?i^lS^^7 2 (CE«OA-f 7*'J y H>71/ 
40 - ^» 

[|9^JS7 7] H56SAW>y-m(4^5^b^3 Oil 
A*--fe> hOlB'&fflL 0 ^ 6^) 2 0 HA-t > h COoJ 
mm, &tf 0?5>5*&5ffiffiA*--fc>h<D5fc5£?W^S£t* 
7 6 CEItOA-f y H-f >7 1/-^. 

[g^^^7 8] 89Efe^JWttCA (tjl^P-X7tf- 
h) , CAB (t^Q-^7tf-h7'fl/-h) . C 
AP (tJl'D-X7tf-h7'Dtftl/-h) , EC 

(X^U-fc^n-X) , PVA (#u»Kt--;u) , 
7'/^^-, ^'J7*^yl>, ^KSit^'jy^^X 



4. 



( 5 ) 

7 

(DT&Z>m$ilM 7 6 KKttO/W 7V y \*<>y U- 
^. 

7yF) t / ^ — , BAMO (3, 3 - tf * (7y 
^JU> 5*-*-fe^>) SI/AMMO (7yH^ 

=f-)V* 7-)l*3r1l 9 >) ty^-d^&S^JP-^^ 

-cd'>& < i: h^-rnfr-jj&^tsmxm i 8 kesi© 

[»*^8 0] lWEPTffiffilteTM ET N (h'J/fD- 10 
j|/X^>KiJ-hl/< h) , BTTN (y^Vh'J^- 
JUMJ = hU"f h> . NG (-hD^UtU» , BD 
NPA/F Ct*X (2, 

(rt^h'j x^;u-> hi/-h) tm> is. z># 

[if ^^8 l ] miESr^&mx^JW-tr > h7Hh, D 
PA (y7i^7S» WV/W— 

jp-^^6»a^$nfcfe(DT*s»^^7 6*ck*<ba 20 

[St;fcS8 2] mflHmilMli, fi70Ii%ORDX 
(A^ltA-f K P h U — h □ h U 7 x» *5)5^6> 
^151i%OCA (t^n-X7tf-F) t m 5 ^ 
51I%£DGAP (^'JyyJl/7yH^'j7-) 

r^atec (7tf;nfjk>hi"fh) ©^m^ 

— 77 t £^tf8S 5 0 (C8B«<D/W y H -f > 7 U 

C^^it/N-f HP h 'J - h P h U 7v>) £ , *9 5 7^ e> 30 
#*J15fiS%COCA C-fe;t/P - X Tir^- h) ti^5^ 
f>*?Il 51I%0TMETN (MJ>f P-;H^>h 

[^^JB8 5] Hffffii)OJEttlH<0flE*Jttm OOOpsi 40 
A^»5 7 0 0 0 ps i T&Z>m#m5 0 (CK«©A-f 7~ 
•JyF-f>7 U-^. 

[Jff*i|8 6] H&EJbOffi&SmMK^U »7A£$trffif5ft 
5 0 KE«©A-f y U y H-f>7l/-^. 

(i^Jl^ — XTiKr 0 . 5 K^SiKl 1 0 X-C*£Sl3fcJ! 5 
0 (ClS«OA-f yj y H-f>7l--^. 

li^^K- XT» l%^^^j5%T^^m^Jl8 7 (CE 
tO)/W7' l J7h , 'f>7l/-^. 50 



^ff^¥ 8 - 2 8 2 4 2 7 
8 

-f>7l/-^A7y>^t, 

fKrEO? Is- 9 A*7 v?>^t;gflB!3n, 

fftEttlJEJflESttflKrE'f >7^^/\7'7>^&SlH$ 
8 9 

[m^^9 1] ffirE = 2fc»IIW;RDX ('s + ltA-T Hd 
MJxhDhU7y» , HMX (i/i?Df h7^?l/ 
>fh7^h7S» , PETN (^>^XU7,iJ 
Jl'fh7-hH' h) R^TAGN (h 'J7^ 7 7*7x 

^> xhu>rh) ^sfcfc^-T^sg&snfct) 
[is^^9 2] e m ii ana « mmtzifoLm 
> 7 u — ^. 

[i*59 3] fflEj&tt£j£&tt-Kfl:&SSRtf>!K3fl£ 
^£f§f;£^9 2CgSi©l'>7l/-^ 0 

hUzhnh'J7y» 7&>S&0. iffi/H>y-»li 
CA (-fr^a-^TtT- N) , TMETN (h'J/f 
D— ;UX^ > MJ — h K h) RtfX^;Hi > h 5 7< 

[H*S9 5] H9E = ^»3SS(iRDX (A + tA-f Hn 

AP (yUv-ViU 7-/F -#'J^-) SZ/CA c-tr;u 
P-^T-fe^-K) ^^tfst^^9 3 \Z^m<D^>y V 

tm^^9 6] ME-&J82£teR D X (A + itA-fh'D 
h>J-hnMJ7y» T^b&O, hSEaW i^-SCi 
GAP (^'Ji/y;P 7yH #'J^-> RtfaJfflSI^ 
£>ft£!S#J|t 9 3HBE(SCD<>7U-^. 

[M9 7] gftEffijfgfflltt. 4. 0 0 0 #>K/¥7j 
i*>f (2 7. 6MPa)tC*3ViT, l^^fcO^JO. 
1<>^ (0. 2 5cm/&) ^6^Jl'f>^ (2. 5 
cm/#) <0«BH^j^^iS^Ry:, ^J 2, 0 0 0 ° 
<bm 3, 8 0 0 ° KO^H^^^taS^WU, Aogffl 
(c;b;fc*aa5fc5£tt £fit;*.*ffi:fc^ 8 9 CEfKO-f >VV 

[Ef^^9 8] H^Efiilfflttft 5 oa»S8J9 Ow t %W 



( 6 ) 

9 

^UT^5s9*19 HZBm<D-1 >y\s-f. 

[^$599] tfrsBJtii^J(i^ 6 0^^^J8 0 w t %<D 
~#lMMRZfim 20^^40wt %cOA*-f >y~^5: 
$#UT^£89*19 8lzU9t<D<{ >7U-f. 

[29*1 ioo] Btrtsitji^jti^ 7 o^^80wt% 

G> j§ 20*^30wt % C/H 

&^*tutus39*i 9 9 ic:g2«©-f >7 u-^. 

70ii%©RDX (A + 1ty\-f Fn MJ^ha h'J7 10 
y» tfflffiAW >^-Si:bT^5^^^1 5 

li%©CA (tJi'P-xytf-h) . msfrzmi 

51i%©TMETN ( H g ^^-D— Jl/X^ > h u r. h 
Kb) » Rtf*52IiX*fiA&^xfjH:>h77 
< b £^tf!9*l 9 1 (CKtStfW >7l/-^. 

701I%©RDX (^UA'f HDhU-bDh'Jr 
:>*>) >^-&fcLT**J5*>S8J 1 5 

lI%OGAP (yUyy^ 7 5?H #U?-) 
|t]5A^^l 5lf%0CA (tJVD- X Tir^— b) 20 
£^tff9*l 9 1 f;HE^(D< >7l^-^. 

[§9*H0 3] ^82=Pffi1tStt*(4r;U^>-C**fflf^ 
318 9 KESfcCQ-r >7 

[19*110 4] MfEJDffifilSti^^^-XTiK) 7 0 % 
^ 6^1 9 0 96<Bfflf2?F?£13:iSfc£:, *5 1 0SS^6«530 
%Ogg5fti: &^trtS*l 1 0 3 fCsB^O-T >7 

[89*110 5] MKjtniffi«K*©&&ttffflaB8tig5!l<D 
j&fc£f£&£tt:¥WK:Kfc-r5S9*18 9 fcffiftGW > 

[81^10 6] taiEltig^J»^^^^#li:mrsB5nHifi 30 

%&mv$>z>m&m 105 tcia«<o-r >7^-^. 

[19*110 7] HtfE-T >7U-^K«IJiSiJJ;^3*cTS 
fca£©:/-X^&J£'{£tA3s9*l 8 9 (Cffittro'f > y U 

[89*1 1 0 8 ] 8tt83:/-X*8!U± 8 9 1I%©R D X 
(A + ^A-f h'Dh'J;hDMJ7y» R 1 Hi 

%or;L-ax^A*#m£^frf9*i 1 0 1 \zum<D-( > 

71/-^. 

[fi*iio9] ^rsBy-x^^jfiHtraaRD x&tfr;u 40 

^ -^^i,t»^^tfy->;^mo^0. 5^-b^j5. 0 

-?&£89*i 1 0 8 tci2®o< >y u-*. 

[89*11 1 0] X.T/$:3:rtv s/&m?LfzBmmffi<D 

~'Amm^m^fcmmm-x:$>^x, -i >yu-*? /\w 

>7iZ&ffi£tlZ> tt&lZ, '>U< £ fe-^©^X%4 
3§ffi ffi P & fit X tz #X SS£i§ A O i? > y ft \Z iR§ $ tl . 

-i->7u-^f^^Tir>^g ©e»»c«fcoTj^^sn. 
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[19*11 1 1] ffi3B«iiadKAW >^-fc*£tfB9* 
5110 fcffi«©#Iii»J. 
[19*1 1 1 2] i^^illiRDX (A + ltA-f b 

□ hU^hnhiJ7y» , HMX (y^Drbv^f 
U>fh7^h75» . PETN (^>^I'JXU h 
-il'f b b K b) RtXTAGN (h'J75;^7 

t>(D-Z?&3§9*l 1 1 1 (CfB^^mii^Jo 

[§9*11 1 3] m&mmm\$mmmizmm£fcmis'& 

[89*11 l 4] j§GS2«$«£^te-Kffci&*&tf*3fe 
£^tf89*li 1 3 tclSSEcoffiit^J. 
[B9*l 115] S5ffi-^:»36ttRDX ("\*-y-/W b 

□ b g - b □ b g 7 V > ) ^6 ft 0 , mf -f > 5^- & 
teCA (tJPa-^7 , fef-I>) , TMETN ( h U ^ 
^□-^X^bgxblyfb) S^ifil/t>h77 
-f b£^fr§9*ll 1 4CEt©<>7l/-^. 

1 6] t&Knsfcjs&wtRDx (>\*-y-/w b 

□ hij-hnhU7y» ija/w>y-*tt 

GAP (^JyyJP T ^ b* #'J7-) RI/CA <-fe 
^□-X7tr-h) £^tfSS*ll 1 4 K:gB«<D-f > 

[89*11 1 7] i^Z^iiHRDX C\*t^W b* 

n b g x b n b u r y>) a^&o, migB;w>y-^ 

(iGAP (yjyyJP 7 ^ b #g^-) S^^TM^J 

£&£89*i 114 tcietfcco-f >7l/-^. 
[89*11 1 8] ml BE if it 2m, 4. O0 0jH>H/¥ 
yj-O? 1 (27. 6MPa) KfeUT, 1 S> MS D *5 
0. l-f>^ (0. 2 5 c m/#) ^ e#D 1 

(2. scm/m <Dmm<D&&mm&zf, m2, 00 

0° K^e.«5 3 ( 8 0 0 " KCOSSffl<Dj^$Eiag£Wb, 
A^oS»lt*DfcS«iSfejett*fflA*f9*^ 1 1 4l:E« 
wit it 81. 

[39*311 1 9] ii(re*fii3H±iKF5 0^6*590wtX 
(D-^^lgStX^j 1 0^6.#55 Ow t >^-^ 

mL/T^5»*iii 1 2 tcia«s©«iiifi!i. 

[19*1 1 2 0] iiOEfgilfflraiB 6 0 8 0 w t * 

(O^^iS^^^^ 2 0^b^4 Owt 
Sr^WUT^sm*! 1 1 9 dsBiKOff 

[89*1 12 1] gtffefiii^J^^ 7 0 ^6*5 8 0 w t % 
C0-^J®H^i^^ 2 0^6*^)3 Owt %CDA'-f>y-& 
LT^ 519*1 1 2 0 fcffifcOJtiifflL 

[19*112 2] X7/^^A'-^^ttSI^?g^^^ 
xXfAl^fC <>7l/-^A'7y>^ 1 b0s2^>7 

^ix7/^iA*7y , tWFp^iffligT^ X i7Rr;iK 



( 

1 1 

t, 

mtzummrj X7 tc <toT'>/i< t t>iK#e*jK:Kia<* 

t<Dr$izmm2nz££bizmszm®.&'£tsz\£iiz<k^ 
xmu^mmf^ hifc-§.\zftm b, A>^iE<>7 

-SB£M#-r*Xii£3glC<&^ WEBIIftlgliiiaffiSfl 
-©^&MI2-r >7 u-* ;\W>if&. 0 fc^&ffll^ 
TJlDJE-rsxSS^trgSf*^ 1 2 2 IC IB f!c 7j & . 

[gt^ 124] m^tuf£mn\t^)i^-^vm 70% 
%<Dmmt&<stsm#m8 9 tc ie ® cd -y >7 u-^. 

[ffisfc^l 2 5] Ha&-#:»3f6teR DX (A^-yvw F 
n b gx h n h g 7>?>) » HMX <->^D^h^^^ 
l/>^b^Xb^5>) , PETN (^>^I'J7Uh 
— JUt- b b V< b) Rt^TAGN (MJ7>;^7 
xs*> i^ftS^JH^eaiRStifc 
&<DT££St;fcgf 8 9 \z&m<D-( >7 * 

tis^^i2 6] mmmmm\zmiz/n 

fif!e-#:*g££t£R DX (A + t/WFnh'jrhn 

Til 7^- b , TMETN (MJ^?D-^X^> MJ 

JM. 8 9 (CHB©t9< >71/-^, 

^E-*»S6ttR DX (^-t^W b □ b g x b n 
h'J7y» iilK/H>y-|{iGAP ( ^ . 

m 8 9 tCg2^(D< >71/-^, 
[gff£3l2 8] SffEmifeffllttHfC^-f >^-**"& 
ME^&^teR DX C\*-t*vW b* a b g x b d 

T-fe^-h, GAP (2^g->S?JU 7vH ^^-) 

& # «j mm ^ e. & a 8 9 tc &m o <i > 7 v - * . 
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[ 0 0 0 1 ] 

ifi&fCl^£i±3££7^^&A'f 7*'J y H>7U- 
[ 0 0 0 2 ] 

is-9(Df£mizm** jbpjE^x#ffl<>7 u-^, mil 

* <0& 6 n*. 3 OCOyXfA 

amWtCf^»-rsj:^t^ 3f3£co^SlT3f5ecoSfc-ttl8 

[0003] ^<©a^. ii*i©ifi*tis 

20 S#TS5. 
[ 0 0 0 4 ] 

[56i^«ftl/J:5ttsaig] *^s^»±±8E(oraa^ 

-5 c £&-5jmfr/\'f 7*g y k<> 7 u-? &m&?z> c 
tiz&z>. 

[ 0 0 0 5 ] 

-^TtS. i , >7U-^A9y>^^iA, ^ CO -f > 7 

U-^ a*7 "J>if\z (4JtaJEH£H*«JR§$ns <h <h t> fc. 
*t|0. 5^6,^2 0 g<Djf itSWUt^Snr^S. b 

x, HtrHB< >7 u-^a-7 ^>^sjmJEi£»#;teffi£ 

[ 0 0 0 6 ] ^7c, ^-COHJfilB««)A< 7*g y K -f > 
7l/-^Tf4, >7 U — ^ A>7 v >^t;»DJE*KM 

40 5 0 cm 1 f:K^$nT^5. mrsBfiDJE^StimrsB-f > 
7l^-^A-7>?>^^6tttii$ns<i:i:t)K:, ffirffiffiii 

;KD«SliT4fi)cSll5. 

[0007] &mmmm<D'(>7 u-^tc&^r, mria 

ItigJWtt, 4 , 0 0 0^> F/5P7j< >f (27. 6 M 
Pa) <D1£t}TlZ&^T . l^pmftOmo . 11 > 7- 
(0. 25cm/^) A> 5 *& 2 *f > ? ( 5 c m/fp) CO 
IfflOMM^^tS £Wm& b^. mlHe« 
50 i^J 2 , 0 0 0 ° K^6^ 3, 8 0 0 ° K<D$5H 



V 
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&f iz mjzm 8 o o c a i / g & *>m i , 300 

c a 1 /gT»5:t^iJLH. if?£b<(4. BtfHSJfjP 
[0008] A^iJ-;H07 l/-^^$fi©g)^J| 
50cm 1 rt> £ i& 4 5 0 c m 1 A-f^'JyhW 
IB^iti^5 0cm' ^e^JlSOcm 1 

£ L< 14*5 1 0 c m'A^*5 5 0 c m 1 
[ 0 0 0 9 ] ffiffi/W ^U7H-f>7l/-^l:*tt5it 
fS-r > 7 U — 2 S\0 ¥><!?<Dm<DfaB\Zm 1 mm*6fi 

0^]?14^J 2 . 5 mm^6fi 4 mm1!*5:i^il 

m\$m 1 mm^^fi 3 mmTi&5 C UU. j£M 

E31g<E>l^/¥(40 £ L < teift lmm*»6M3mmT*5. 
[0 0 10] ftffi;[JlJE&fm*J£1£ffi#±:&3Si:£<&tf 

[0011] B0BajtJPJi«E^t4 ; eJl/^-XT?^J 7 0 %^ <b 
ft 9 2 %Oift!3^?£te^#<t* m8%fr£>m3 0%<D& 

ttfuzis^. mizm^^<\t. m&tsaiz 

[0 0 12] MEIilitf;* Strife 

[0 0 13] MHBmii^Jt4-^:«im^tX^>yn^7> 
> M4;> >^;i^ — x #>:/a^^ > b * 

7>hn5^i^a*m. H(riB}tii^jt4-^ig^s 

(4— b 

[0014] B9l3n^»Sf4RDX (A + ^'THDh 
iJZhP MJ7y» , HMX (-/^Ofh^^fU^ 
fh7-h5i» , PETN (^>j'lUXUh-Jl' 
rh7Zhl/-f h) Rl^TAGN (h l J75^7ry 
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> - b b) ^£fcS'2^-:/*»£jgft-r* C 

[0015] wia»it3W»4-^»ai&^A-f >y-m& 
e>uo. ~^mm<D^^m^ 5 0 & e> 9 0 

5 ^ Si&r 3 0 liA-t > b ©££?PK 0*»6fi2 01 

10 co^^^j&^if c t^is u\ 

[0 0 16] fi&ett^fflteCA (t^P-77tf- 
b) , CAB (t^D-X7tf - H7*?l/- b) , C 
AP (■fe^P-^Ttf-hT'PKtl/ - h) > EC 

(X^U-feJUD-X) . PVA (3»?'JSI6tf^-;U) , 
7vH^iJ7-, ^ij^^vx>, TK^Yb^'J^^^x 
>Rtf# 'J £ >^e>&5 >f)V--ffr C t 

[00 17] £ £ iC, if K 7 x F # U ^? - 14 G A ( ^ U 
-> V ;U 7 v b* ) , B A M O ( 3 , 3 - tT X (7y Mf 

20 ;u) ^-^-tr^>) — . r^ammo CFxH*^ 

[0018] i!&aapTffl8H4TME TN (hU^^P-^ 
I^>h"J-hKh) , BTTN (^^>MJ*-JP 
b U X b K b ) , NG (-hD^'Jt'J» , BDN 
PA/F (tr* (2, 2-y-h07"oeJl') 7 -fe 5> - 

(Tir^JUh Ui?Jk> b U- b) fre>UZ>tffr~--?fr 

[0019] mrse^^^Jt4x^;L--tr >h^7<h, DP 
A (y7i^JP7 3>) StfU'/^y-^Jl^ftS^^ 

7 0li%©RDX ( * -y- A H D MJ-hD hU7 
V s >) t, #55^681 51IXCCA (tJI/D-X7 
■fex- h) ii^J 5 fr*>$3 1 5 ®S% ®G A P iifVisi? 
^7xF^'J7-) SD'ATEC (T-t^^X^^^ S 

[ 0 0 2 0 ] Btfseitit^Jt4. ^70II%(ORDX 
40 ^1tA<h'Oh'J-hDhiJ7y» <h, ^5^e>^l 
5MS%0DCA (ir^D-XT-trx-h) t^5^6^J 
1 5li%(DTMETN ( h U^fP- JH^>hU- 
h K b ) , ~BtUm 2 % ^MA^^x^JU-fc: > b 5 ^< 

[ 0 0 2 1 ] itriBHMtfT, tfi085SDBEttHt*^fe-ti-fc 
m^7^T^ c t 3 tC^StlS^^(4, €JK-7-?S!>l2 0%* 

ir^^^t^iiLtn iffigajroffittEftcDffi£M4ij$ 2 0 

OOps i*>6fcJ7000ps it^SCt ^0 S L 
^. ^ ^ tra JBE «E H f4^e- coign co ^ffi^ff -5fc«>tzH*C^ 
50 u £A *$tr c t^T^rs. O Aco^w^(4^e;u^ 
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[0022] m = v>mmiz&^T. *fzwi*tiaEEmm& 

#X^£^A^->*>imittff2< > 
7l/-^A!)y>^(:^$tl l '>ft< <h %-~D<Dtf7, 

fflATH*. fit. fflrlBj!niJEttEH?J«flttaB-f >7U-^ 

to 0 2 3 ] ^^©^H, mia©S8fltl3feWSffiii?W 
(ivu >y-m^^tf- chilis bo. 

RDX ("\*-tfvW Fn h U X h □ S U T iS» , HM 
X (>/^ofh7^f U>fh7Zh7=» , PET 

GN (hU75yy7^y> X h h > fchU%>V 

^-^^iRsnfcfc^-Pifcsct^iSL/^. Mia 
If it^J Jc, ^££^b^£#x#o*«£j& 

-ffi<tK3ts&^7K*s^trc t^ss bvi. str s B irn jbe iSE 

[ 0 0 2 4 ] ^HB = ^*S^tJR D X (A^t/WHoh 
UrhDhiJ7y» a>6ft0. 8&S2A-f SH*C 
A (-fe^D-X7tf-h) , TMETN (N'J^^P 

£^tfC£t>pJIT&-ei&£. Htrs2~^^^(iRDX 
(A + itA-<KDh'J^hDh'J7y» hOI2 

— ) &tfCA (i!JI/D-X7tf-h) £ if C <h pJ 

P (^'Jyy;i/7yH ^>J7-) & «J ^ #J ^ <=> ft £ 
£ pJtET££ a t0f2-^^^^RDX </\*U-/W 
HD h U X h □ h U7y>) 6 ft 0 , ift 12 *f it #J A 
-T WH>y-*A»t;i/D-77t 
7— K GAP (^US'i^P ^'J7-) 

[0 0 2 5 ] lift 82 «t 31811*. 4, 0 0 0*>K/¥^ 

>^ (27. 6MPa) (C*3^T, 1 # S 9 ft 0 . 1 

-f (0. 2 5 c m/fj>) ^e.^l-r>? (2. 5c 

m/m ft 2, 0 0 0 ° 

#53, 8oo° K<Dmm<DmMum^mo, a^^wi; 
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[0026] miSB«iifiayiaiKj 5 o^e>^9 0 w t %<d- 

^60^^80wt = 2 0 fl> S*S 4 

Owt%0/H>y-^^^fU 90E«iii8m8J 7 0 
6 8 0 w t % <DX:#;$^&tfft 2 0A^3 0wtXO 
A-f >y-^&^tlTl^Ct^C<tfSb^. 

[0027] jfflaajf&aitt. Mia-^^^t 7 0 

1I%©RDX (A + t^A-f FDh'J-hDhU7y 

10 >) >^-^iLT»5^&»l 51 
I%OCA (t;i/D-77tf-K) , &J5^£>ftl5 
ii%OTMETN (hU/?D-JPX^>h'J - M/ 

[ 0 0 2 8 ] mJfBlf i!tl b2 ~ $ g& <h bTft 7 0 

SI%ORDX C^^-y-A-f F D N 'J — h n H 'J 7 *J 

>> HtfiaAoy-^^bT^s^?,^ 1 si 

i%OGAP 7yF #U"7-) &tf*$J 

5 l 5 m&%<DC A (■fc^n-xr-fe?— h) £ 

20 <£tf £ £: *> pJgiT*^ 0 

[ 0 0 2 9 ] ^KJmJE*«KH ; E;W^-X'r*5 7 0 
^J9 0 %CDMHB^^ttfiitW: 1 0 % 6 #5 3 0 % CD 

>T*S££a*$f sfcLtri. i!U2lf m#j<^M£^<hm! 
IB3tJDJE^Si^^ft^i^ai^^X^0^^^^WM{t^ 
2 OtJU^iT^^It^lJlO. 
[ 0 0 3 0 ] ffi3H< >7 U-*ttmii8mj£*T*;fc«& 

ii8 9iI%CORDX (^s^-y-A^ ^ p S g - h D h U 
30 7 > ? >) 1 1 mfi%coy>iP5 X*7 A*&5fc£-&tT £ <h 

^SSLH. mrsEy-X^^J(c43^TH, St IB R 

D XS^7^5 —a O l±B$:<Ste7-y,$'ffl<Dm 0 . 5 
frbffiS. 0iiX£tHn^->7"PtJl/t;i/D-Xt 

[ 0 0 3 1 ] *^^O^E<DfiB«tt, !7/SiA7 y 

40 <h t t»(cif6iii?W*jR^bfc^x»*8g^e.ftS'f > y u 

sb ^ &^ c k ® $ n fc m « ( c t sf! «c JE 77 z m m $ s . 
^<D^jirax^(ctiHOHSItit^X(D'>ft < t fe-"^^'>ft 

50 ^iatiii7VxRu:HfrHa»DJS^H(7)fb^^^^^^^tf e 
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[ 0 0 3 2 ] M&iS X5G±&\ZM\,*lzmm-? £fg-&LK 

<d ^ t mr la ± ia & ^ * z t co Rat c ga a s n s 1 1 1> i c 

[ 0 0 3 3 ] 

CO^^-f > 7 U~ ;U h > (Hamilton) 

^St^ff K! 5 , 2 3 0, 5 3 1 ^ICl^^tlTl^. 

[ 0 0 3 4 ] gRj^MOl^^g^^^vX^Z.CD — USSM 
©£#&£H 1 tCj^UX^-S. I&SS^^v'X^A 1 0 
IBS 1 4 , -f>71/-^26S^I7 
/2c£Ay ^ 1 8 X£>£ 0 l7/?ciA*y ^ 1 8 co|^5S 

^jfi^i-rst, -f >^ u-* 2 6 izm^&fcmzn, « 

[ 0 0 3 5 ] 0 2l:^t'f>7l/-^3OttSfiE^>7 
1/-^X& D , 01 Wl85Bi£££->;*5 i Z* 1 0 fcfcUT 
<>7U-^2 6i:#ATH^Tt^ 0 ££oX, > 7 
U-^3 0«, liE^B$»il:x7/^^;\*>>^i 8 (13 
1) C^^^^^JlIlEil 3 6 £W-r&* h)PBPtW > 
7l/-^A7y>^34, S^I^i^Wi^lTI// 

XflDJ£(&M 3 6 £J^3g2ii-, *^/&HKtHfc£;ff*£ 
f££$-t±£ £ tCi^T) #*3S£ffi 8 2 £«l*.Xt> 
S. ^TC»SB-rs<fc-5(C. #X%£2§8 2 ciai^ti 

7 0 9 2 <h, ^J8%^6 

^j3 o %(omm£%&tsz\£&m&is^. sic^iitc 

ti, ^JU^-XXift 7 9 %fr %m 9 0 XOXDTfm&flT, 

m i o %frzm2 i %co^^<h^^oc <t#&* l 

[ 0 0 3 6 ] >f>7l/-^A7y>^3 4t^5S4S 
82£liBi§2n, #*&£8&8 2 l*<>:7 U-^A5r 

is># 3 4 ©^(iijicsas^n, -r u — * 3 o iz&m 



10 ) 8-282427 

18 

25-f>? (3. 18cm))©- 
SK4 ) £©X'f 7 a. --if 3 8 ^l^ntl^, 7 
a --if 3 8 ti«##l<&H:ffl?L4 0 (UlAtf, 
^J0. 100^>f (0. 254cm) cO80®CDt±ai 
7140) -f>7U-^30^f>CC&^lt 

XX^7 U-> 5 8^fiB$nTU5. fflflllw-f >7 U- 
^Ar>v>^3 4rttCiWJEJStH3 6 *ffi^f-r^< , ^Ig 
x-f 7 0##* 6 6 CB^ffiCig^KEffiSn, #X 

o znm'tz&oizmmztLZ. ^onm\z\t. 
5 o \trt\s)V 5 4rtt:tgiif^X7 7 o coQffl'Jtcsas 
Stl, I^jS^v-X^A 10 (HI) co^mgg 1 4 a> 
6igIEfc{§^£§{§-r3 <h, - ->x-^ 4 6 cDf^idtC 

cfcoTftigsn-s., aia. «^^tc^#t^5 o ^isiEfi: 
et;:&*$-r^< , u >y 6 2 6*1X^5. 

[ 0 0 3 7 ] iHf^^7 0R^/Xl^X6 6(D® 
6PtC^-'J7>fX^U-^7 4 3^?&gf $ tlX ^ S . t'J7 
20 ^ X7, 'J — 7 7 4 ^X'35 0 , m$k<D* U 7 -< X^ — 
h 7 8 (CTAti* 0. 2010^(0. 

5 11cm) CD4-^(^^-U^^X^ — 1-7 8) £*rb, 
fflm^J 7 0 ^S5#t#: 5 0 CJ;oT^$*enfc 
^FtC-r>7l/-^/N>7> ? >^3 4COF f ggiit^X6 6 

? 4 v zL--tf 3 8 <Dfa&t zmm-tz. Sfc, <f>yu 

-?/\OiS>tf 3 4 £fi7.m3i^% 2 tcO^®^^i^-r 
77X2§£g§8 2. J: Ol^iffltCti^X^^ggA^v 
7>^8 6 ft it i)7 J 7s7,*)-7 7 4 fC^^^tlX^ 

30 [ 0 0 3 8 ] ^X564SA7^>^86 t*^^©«lii^J 

Ay^l8 (HI) ^©8Ktl*iS^$1i-Sfc8&0DttllSi«l 

itiiX U-y9 4tC c fc^X7VX^^^A>7> f >y8 6cD 
ftSBC&itSn, CCDltilX U 9 4 t47^ U -> 1 
0 4&tfA-y 7;H 00 l; < koT^7564SA'7^>^ 
8 6c0^giJ9 6 tC*3tt^^X^±giffl©Ay X;U9 8^ 
6RU«l$nx^-5. T§2cr>J;5 (C, *tiim^U-r>90 

40 fliyH> 9 0 KHtiRffiUgX-ft 0 , OTL^-t 

©$Jia^(;ft#LxWs. 

[0 0 3 9] #^CD (X«^^^©) T^X^^ggffl^A 
/ 98 (W*tf. 0 . 516-f>f (1. 3 

lcm) ©»A/X;i/9 8) «^XS6*SgA^i?>y 8 

6 (OiS8fS9 6 (ceffiStl, iffitt, ffl0T-f7i?7O^6 

8 6 tt-€-(0fiiJSt=XRffl*(tatCfffllSSSS*5^nfc1fi»©m 
50 BP^ttm / XJU 2 0 0 feW (^J^ti, 
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&m&mQ. 22H>f (0. 561cm) 

r^ijj <d 4 mootm j X)v 2 o o ) o rn^tttii / x;u 

2 0 0 (i«IWXS4iBAfy>^8 6©tr B HII!i:S) 

otm;X)\'2 o o <oK*^Ht*s©^Bi£Utr^ tfc* 
#x3S£S&AC7>?>£ f 8 6o#jM(ctitiiyx;u2 o 

0£Wb, #X3££SA#y>£f8 6 ©S8SB9 6 KKA 

;xjH8$ft5;©«ji)t-ett, mmmyu-c >9 o 

ODfiSflS + tdKA,/ 8 £^bTJJOJE&fS 3 6 ##X 

»£8a^>^8 6 co^tcgi^i&a-n, #xfg±g§A 

U^>^8 6 OrtBP^ 6<0*g-&^^^lltW/ X;U 200 

3 6«!8A/X;P9 8 ^UT^X»4SA^>;>^8 

[ 0 0 4 0 ] #X&£&8 2fctffif»#(;:Bliiffil^l'-f >9 

0 yfe>yjll4£fii*.-C^ 

s 0 ^77t>^'j i i 4HSBitfl=5 o tmmmvu 

-f > 9 0 t©P8(CT. tfefiS»WI:^X5S£jgA 

8 6 ^tcSHB^n, iismfetJjtrx h> 1 2 

4, tt,-9(0^ff 1 2 OS^fStt^JtUT 

f£S>#< H 1 4 0 a** U 7 f XX 'J — y 7 4 CD£ggG 
&tf#XS5£gA£ v>^8 6 onm^^ b, ioT 

f£gtj#< h i 4 o tec ctcS2® ^n^c f^sdtrx h > 1 2 

1 1 6 tef^Sbtf-f H 1 4 Oco-S^tc^^L, Ms>K/-J- 
X*3J 1 4 4 (CtS£»8^Teffi£nfcffiSfc©fl£3fe3!£ 
SSStf 1 2 0 £iK§LTIr>£. MM. jfitik/y-X^ffl 
1 4 4 7^148 fC^t-pT^^S© 1 2 0 (C # 
gSUT«JtSnt^5. ^^c/^-X^SH 1 4 4 ©Jff j§ 
MtC, 89%0RDX, 1 l%(D7JI/i^a-A^*i: 

^asimsnfcRD xrjus — i — A^-x^JW^fc*. 
1 1 6 tmitxu-^9 4 <hcor B iic^j#g§ 1 

0 8S^A*77JH 1 2^i$tlTl^. #Xfg£g§ 
f\W>9 8 6a*JSigTtt&<JEJ&K:<fcoT:*-'J 7 ^ X 
X'J-^7 4i:©0#^6nfcJ|^(J. »f£*K:£tf* 

[004 i ] f^iex h > i 2 4 (aren^-r ki 400 
f*a$izmm*imizmmzn* ^iwi;»^t^i 201: 

E5U3nfc — "POBiKWg&aj U A 1 2 8 £{f&*.T^3. 
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5. mij^# 1 3 6^ (X^ — -y- 1 2 6 £^bT) fPSb^ 

< ki 4os^iexh>i 2 4 <d Peifc ge b £ n . ^ 
acnbi^ro-^ci^L, ^#H±fm ex h > 1 2 
4coti^s^ff 120 A^«ufc«agtci(6*s*rs. 

*-05*SJfl, f^«it:Xh>l 2 4^*»ff 1 2 0ICSO 
T<££rU ^fX5E±S8 2 *fP»SitS plffittfiteT-r 
b^b, 3E«t#5 O^BISt^X^ 7 0 Sriiifibfc 
a-ctt, 5 0 tc<k of^idtfx h > 1 2 4 (ci£ji£ 

10 nfcl*^*— temLj£& 1 3 6 £JES*T Z><D\Z%ftU% 
^tUU A 1 2 8fi4>fc< tfe-^(DS^ff 
1 2 0 £j&*^Sfc*tt<B;*j£fli*.-C*3SM 12 01;^ 
£rT-£3 e ZtHZ&0A'X/7~-7,?mi 4 4<D 

[0042] #Xf§£g§82CD®jf1^ l^ff 120 

**j&&b, mmmfu-i > 9 0 ciiiaot^^Lfc 

X 1 2 0CD*£^tl£C:<h£f^'r<£> 

9 3 0 <D&m<D~nmzm&&*5-x% c t b 
20 *>b, bfc#x(iM£ b< ttf^fttrx h > 1 2 4 *c 
f^fflb, cn^^ft^-a-Tf^ib^-r h 1 4 0 fc?gifltttc 

ffi-r-stfxfg^&A^v^^s 6ffl->-jM5#en5. 
ft^T, fiil#xti;tfx?g£gffl&Ay X;U9 8 

[0043] -r > y v — 9 3 0 (D^Wi^um-^^ . ^ 

ffig§14 (01) AW-->X-^ 4 6 Kft#££i£b, 

5 0 *mm-?z>. 0 \t^-rmm^^ x^ 

7 0&ili®b, <>7l/-^A^y>^34tl7/$ 
30 8 t©Ba(0®?S*fflfi[^-5 (SI) . 

5 0 temmismtfxm'&izteftm trx h > 1 2 4 

b, f^idfcrx h> 1 2 4tcgjt0^tt6tlfc^mU A 1 2 

8 **4>&< i t>-oose?ij^^@w 1 2 0 (c®?^^-s 0 

^dk/^-x^aii4 4^^u, ^fcmiS 

6 (Dfyommmyu-f > 9 0 <Dmm*. < u-*a 

y 8 6 (75iS^ 9 6 i:EB$ftfcKA>'X^ 9 8 bT 
^X%±g§A^v>y 8 6 <0*K:3l£&3;*l-5. Cnti 
40 ^X5S4gA!7y>^8 6 COffiiJMiS^ (C -5 TJE t> ^ & 

^^-r sj!jdje4sm 3 6 <Dmtifrz>£.cz>. z\<Dimis.mn 

3 6(0 r^l^A^j (CJ: 0 //X»^SA^5^>^8 6 rttr 

(Dffiji3tfx<hinjE«ES3 6 t©*g^^(Eiisns. 1UT 

nx^T, -KftK5RS^7KSS©'&W«^^^«liS^X 
tSJBTSIQCftCaSU^. b^L, C(D^X(i^/X 
%4S§A^7y>^8 6 (D{|!Jii±(OEim / X)V 2 0 0 
bT^X«±8gA^v?>^86^6^m$ns. :h 
T, j&Dffi«tH 3 6 t^X|Ei8§A^i?>^8 6 ^e>«)jK 
50 ti^^t^fg^t^CtflJCoT, l7/$iA'-^ 
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i &^<Dffit\\zftmizm*:-?z (mi) = 

[ 0 0 4 4] ±120^ 5 iz. >y 3 o \$m 

&K3 6fflcD'>ft< £fc-o<D^?£te#.x£&^£cDrg 

.t: 9t¥#ffl£te, ftxaxy?* -?mmm\zm 2 . 500 

- 3, 8 0 0 ° K©|5BT^oT, il?&f4#5 3. 0 0 0 10 

(4. 5 — 2 5 ^e;i/%xt4B$t;t4 1 5 ~~ 4 0 ^;i/%co^^ 

[0045] -mfc-i >y 3 0 CD#tit£iJ^U'f > 9 

HPC-96^A5. cnf4MS/t--fe > h K 
1/TW13. 2 5 %rf&m& t>t£Z>m 7 6 . 6%CD~h 20 

#2 0. 0%CO"hD^U-t'J>, 
0. 6%©xf JH:>h77^ h, ftl. 5%cd6B®EA* 

H P C - 9 6 ti^Hx^f x7*N£w frS. > b > (Wilm 
ington) ffiCD'x 7 # U Xtt (Hercules, Inc.) fC&t^T 

£»fc-rc tttr^&n. 30 
[0046] LovAii^ a&mm&mm) s^he 

LOVAii^J <Sx*JW*-, ®&8tt#3S> t>8tii 

mmm-e&z* cntct4ms/i--t> htcbT^7 6. 

0%CDRDX (^^-y-A-r H □ h 'J - h D h "J T 

>) , fil2. 0 X©#ffiIfr&-feJI/n-;*, ft 4. 0% 

CD - h n-fejl/n-X (12. 6%<D&m) , ft 7 . 60 

;p-fe > h 7 7< hO»jSA^&5M 3 9 L O V Ajf ii^J 

& * . M39 LOVAii?PJ t4* H^'J-7>KW 40 
-f>x^y>^\-7 KfiE0>j6iPiS«-fe>^— (The Naval 
Surface Warfare Center) &tfgfc;W (X!)i-t» CD 
#17*— ;b (Bofors) Hi3^TA#T^, 
#&b&^£ft 3 2^r;U/^"-fe> h©coar;3 o^;u 
A — •fe>hroH»€:»^$iS-S. LOVARr/HELO 
V A«lii»l(4K^O^y;U^-^«lii?ffl«fc Dff * Lti. 
^nt4, ^^(4^rf (D^sgffijm^^^tDim^s^tc 

^L, LOV A&tfHELOV A fgil #J £ ^ £ it 

£>(C(4. J£&^&^$jf£J!££:i&^<h-r 3. HPC- 9 6 50 
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&tfL O V A|tii^J(D#t4tC bmto*>?* HPC-96 
& t3 ^ CD £ T £ CD IZ tft it o t ^ 5 o 

[0047] mit^J^i"r > 9 0 cD0g£i LTf^ffl 

3 6CD-gPt LT8sS^ffijfl3n«:ttffiSoT, &\ 

&te*ftWtom<Dm&Afre>A^'5imfr 2 0 -3 0 go 

FN 1 0 6 1 - 1 0 &m H*^£E©R?rfc:it*fc l/T, 

&T&£ (FN 1061-10 cD^BEt4SS/1--fe > 
McLTft7. 9 3 %CD# U &ffc fcf — 7. 17% 

cdt^ tf >&>?;t^x;K 0. 0 5 %CD#-#>y^ v 
9, 0. 35%CD^^^J, 8. 5 %<Dl/^^W.-y h U O 
A. 7 5 % CDi^^^S?^ U ^ A&tfft 1 %CD l/->5 1 >-C 

0-1 2gO«iT^0 d&^flSS#Tffl^S«^) , iff 

s u< f4^j i 5 g fcffir&Zo z&mft, m 1 5 0 - 1 

9 0 gCDjJUJE&l? 3 6 £, t - X T? JtoEE 3 6 <D 

^J10-30%CDSE^<!:<bfc(CfsgMT^C 

^. <fc t)PiffltCt4, 1 6 9 gCDjfJDJE&fl 3 6 

n-±> h<<-z-?mj£i&n 3 6 cd^j i 5 x&mmtt 

0. 4gts^ 1 m&mm\zTm^z>m&. mmm^u 
< > 9 0 (D3fs/ieM?sf4iO 5 gTA 0 , -y-<H-r>7 

[0048] _L BS CD F N 1061-10 It it M CD 

mWt/U't > 9 0 (OlSIfiC^tSllDffffiH 3 6 CD as 
tt^LT^tutfettS. ^SE, FN 1061-1 
ommmiZ-D^Tte* *#f^m^CD^SAf4FN 10 

61-10 mmm&mmiztt lt 7 ;u=r> (EPt>, ^sje 
#xt&d, *ss^cgi^-r*fiojEtKH 3 6 tctaa-r 

^») «)II-ei«]7. 0 4 CDifc*££ffl^T^3. ^>^-r 
yjtiimcDjsBffi[CO^T(4, FN 1061-lOSffl 

-oyu-?&mz>'<<, nmmtf^'i > 9 0 cd^sm 
fc^-rstoJE^M 3 6 <D&mittem 1 0 - 2 0 , j:o^ 

jgtCteittl 4-1 8 , ®ilCt4^ 1 5 ^JbT&S. 

s„ ccD^icis^T, ^>^-r y'mmmvmti-HTsizit 

t4S€EC0S»rS!?iJE£-f > 7 U - ^ CD «fc o /j^^^^f M^f 

S±#tcJ;0, S5ia^^»4ffi^«l»cl83SttT**fc«). 
<>7 U-^t4cfc O'hS < . <fc9@<&£. flfjaacfln 
A, < >7 U-^cDmit±cD^-^R^®S(4^>^-f ^ 
ftit^ : &fiefflT^^tCt4^LTfg^T^^. fifiJAti. -f 
> 7 U — ^ (Cis^Ttf >^ < ^mit^JtC^- IT 7 . 04 
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<Dttm&m HfclBrTt), F N 1061-10$ 

$fT5-f>7l/-^«FN 106 1- lOSffl^fc 
< >7 U-^cfc 0 ^(C^J 5 0 %&< . 7i>0/h3^. 7. 

±sfi©J;5fC^b<#ig(;:ffl 

[0049] iiaoFN 1061-10 mmmom^ 

t\$, mmmtfu-t > 9 o <D&mm\zft-?z>mxxmt} 
(wn. mm*!* tmjzmm 3 6 £<dws®) ©^a 

^JHCOJtftlT^I-CtfeT^S. mtE, FN 1 

0 6 1-1 0 fttit^Jfc^Tti, me©BISAfi 

nmrnmi g^omo. 35-0. 6gt^, jcc^is 
ute^o. 4-0. 5 g^jv. mm\z\tm 0 . 5g^ 

iztemmm 1 g s 0 0 . 192 g^^ti^tt^^fflu 

10 6 1-10 £ffi/B-T3^/£-f >7l/-^tl^DTfe 

[0050] tJDJE**^3 Gizm&oxxzmm-t&ct 
t, mmm^u-r> 9 0 to&< <t fc#>^-r ysit^j 

©J&dt^tefflSn^*. i§#, 3 6 < £ 

*S1£#Xl;:(i7 J >H*>, ^31, ^ 'J # A&tf*t>^* 
0, £ ©^TfoT^rf >a*Jff£ b^. JJOJEi&H 3 6 ©$ 

mmftte&mm&'v&z. mw. mmm# u-r > 9 0 © 
#>*-r :/«&»!©#;*«&&£&&££#;&*£ jet* 

5. cntcj;0, #X«£&8 2 lCigMgfcf£ifim©ffi£: 

'>&< t b^ftmizfcffivzz. mz, mmtmmmm 
^ff^i/^jHct^utus. Mz-&, mmteftmizte 

(i, CO0'>/ t t< tt)^8 5%^co,i:) . sai?t-3 

(flIAtf. H, <D'J>U< <bt>&8 0 36* 

h.oc) «u w%mft<D5£m,m<t7kmbmmizi, 
3 6 a<watRtm/x;u2 0 0 £*r*r*2f;*$e±ggA£ 

8 6 (OifflSifi«©ftlJE«EH 3 6 ©SfE*U;:<fcoT£ 
^^nSJE^iia^T, #X»£8&A£>?>^8 6© 
i^gU 9 6 tCi5tt£©A / X;i/ 9 8S^[/T^^3S4^ 
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2v>^8 6 ©*t;:3l£&£n*. ^©Jiglf^ JdJEJeKK 
£^<tg£3ifcW£f;SJDJE&« 3 6 i©rg^&tfif it#jy 

k > 9 0 <DmMmrfm^tz\ai± ut^s. fit. # 
x&9im/\Vzs>#& 6©0j^±©«:myx^2 0 0^ 

^86 ©±f£^^(C^ 0 <>7l/-^30 ©ttflttf**! 

[ 0 0 5 1 ] i§3t, t t>-r>©^f£te#.X©Ste 

* ;K-7?fi 7 0 - 9 0 %T& 0 . mm&lt*: — 
x-vrn 1 0 - 3 0 — JKC Mi&±©^&tCS 

"3< ffi£_h|el£&3BS£m>£ £ t^gS U^. b£> 
b, ffiS, HJ77#X (EP*>, JfittfXirJjQJE&Hi:©^ 
^^3) ©^(^20% C^;l/) W±©B£ifi£^b&^ 

CchfeMS b^c 

[ 0 0 5 2 ] <>7l/-^3 0ttWTO«t5iaTia* 

20 &T<btl3«, 1) ttmb#«9 6 (CRfg-rScfc-SlCtf* 
5S£8&A^ 8 6 0 0 U -> 

104£i?«rb, 2) ifilX U-y 9 4 

->^>^8 6 tdit 3tb, 3) mmnw^t > 9 0 £jti§ 

X U-y 9 4 ftlcSBSb, 4) ^7;%^^8 2 ©ttffib 
^gP9 6 ©^^TjfSjtCT^iiX U - y 9 4 ©SaffifClK^ 
T ■£> J: -5 fc ^ X % ££§A ^ v > ^ 8 6 (C A* y 7 ;p 1 1 2 
&^S^f§§ 1 0 8 ItmmV. 5) ^7^4ggA^y>^ 

8 6 \zj&'X/7—x&m i 4 4 %.ztmm£> ^HSi 

<h fetcS^^^y 116 J£b, 6 ) fpft^-f H 1 4 
30 0 , lEJ^^ 1 3 6 S^f^ffi) tf X S > 1 2 4 £#X2££§g 

-^4 6^f^7a-lf3 8(;EIbfctC, C©-r^ 
7zL-if 3 8 6 6 (C^^b, :©#X66tt'J 

7^XU-7*74 tCP.gi^Sf'f X ^ 7 0 
b. ^7>6 6£< >7 1/-^A^y>y3 4i;®^T 
S. ±iHOffiit^H^lT<>7l/-^/\-7y>y , 3 4 
©^f-JtJDEEitKM 3 6 £&A-C£3, © fc is ^ T . ^ 
40 &©#.X©J!g-£, T JU^f> tKSSttt'f >7 U — ^ A^ 
if>#3 4 ©$SgU(C^^$nfcX> ^7*7^42^^1 
T-f>7l/-^A')y>y3 4 © (3 3S'J H A T # 
<#J*t£. S-ry;Ur/>R^/Xti^©^ffi^^X*^ 
Ab. JfctffiSf £j»A-r-5A^ ^^(iC©a*Tt)<t 

i^. ) , sfeiMi^s^ bfcttfln?t»»A-i?€ra. 

[ 0 0 5 3 ] EAT©OT»i^>^-f ^it it^PJ & >7 

0*j i : *gma i 8 g ommM^u-i > 9 0 &m$L?z>o 
50 tc_ke©H p c- 9 6 *iif&8!£fflnfc. &mmmtfu< 
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>9 0 tiiH 2 tcHtBS^t'^LAc^tfe^ML,. g£Xte/P 
3 75**9 0. 5 2-f>f (1. 3 2 cm) , ^gA^O. 
29-f>^ ( 0. 737cm), 0 . 1 0 5 -Y 

>^ ( 0. 2 6 7 cm) (Jfiit&I^K > 9 0 (Drt&t 
*V&<fcCD2£wl/2) T&ofc 0 HtC. HPC-9 6*f 

1^^ 3 6 3, 4 9 3 f t-lbs/lb. »2B&A* 
1, 0 6 2 *D'J-/g. TV ^ 3, 490° K, # X 
©»ffi^2 6. 7 g/^EiU. 4$£t93*it^ 1 . 2 1 
9 6. HfiffiftAU. 65g/cm'T*ot. I^O 

^-^■e^26. 5 %<D-mitmm. m 1 9 . i%o 
tk, 6. 2%©- &ft&£i, mis. 7 %<D<mm, 

**J 1 4 . 2 % CDTK^i&tf 0 . 3 %©i(D^XT^o 

[ 0 0 5 4 ] H P C - 9 6 (DmmMif l"f > 9 0 &Xg£ 
JlttO^'JT- (Taliani ) 2 0*CCQia 

^rtT^tikLfc. z(dz hiz<kvmmmtfi"i > 9 o n 

H P C - 9 6 CZ>. *-*Ui, 

B36j£5fc£->;*5 i Affl8£ii8J#4 0 0 1 0 7t© 

mm&X'MfezrLT^&tz&X'&z, u^u, hpc- 

[ 0 0 5 5 ] HPC-9 6jtj|^I^K>9 0i:o^T 
fct, S3 1 6 9 g<DtiQf£t&n 3 6dt-f>7 U-^A^7i?> 
y 3 4 tCfiA t]Wt-fe>h^-7^5%®^ 

^3 Ottt'J 7^XX'J-^7 4±t;4^0t'J7^7 1 
#-h78$i^., *:V>&* (DUm^mO . 6 7 6 cm 
( 0. 2 6 6 <>^) T'&Q, H7,^^m^XJ X)V 
9 8 <DU%\tm 1 . 19 1cm ( 0.. 4 6 905 1 ) T 
& o 7c o ^ X » ^ 8& A y > ^ 8 6 © fiUM 5t ffi y X;u 

2 o o fi^tt ena^ot. ;ht 1 f^g/jtpfctetfx 

m&m8 2 CD^fcJmffittSR 3 6tt5l€rii*n-T. ^t(D 

[ 0 0 5 6 ] -r ^ 3 o ©f^i^^fcfett^-r >7 

l/-^A7y>y34 ©F»igp<Z)JE^XKittEI 3 tC^"T J: 
5fc£ftT*oifc. <>7l/-^30tII$n/ilO 
0 U y K;U^>^a>rtSBJE^»404 (C^r<fc^?iJE^T 
XT/3c^Ay ^ 1 8 rt»JE^±#&«KWt=S 
LTHS. < >7 — ^ 3 0 ^6®^7,tll73lilSA- 
-fe > h^-Xt» 1 . 2 5B(0 — &*fc&3i, *tj i . 5%C0 
-KftKSI. ^2%W±©*iR^60ppm©NO 

£&fflT£ C itCcfc D . ±H50HPC- 9 6 If il #J © S 
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[ 0 0 5 7 ] &\2 :M 1 C0X*§ £ L fc. Lt^L, it 
iHSH^U-f > 9 0 iCte 1 0 . 4 g«H P C - 9 6 Jfii^J 
£fflt^, *;UA*--fe > — XTS 1 5 %c0^^^tX*i] 

85%ror;^>iv^ifi£oSi5ji64. 4 g eojtnflEJSE 

83 6SfflUfc. -f>7l/-^3 O&Ztl 

3, 4l;^LTV^„ -f >^ ^ 3 0 te#J 1 r^^b 
10 fccfc^fcJBttt L&. MfC. -f >7 3 0 frZOU 

XtKffi*>te ; E^A--fc > M-7vT^]2 . 4X©-ffiifc 
#9 1, 0 0 0 ppm(D-®lt^i, #j70ppm 
CDNOX , 153 8 p pm0NO, Rt/^O p pm©*^ 

iSJElDUfcCt tCct 0 NO&tfNO, rt* -E-nH£lijElP-rs 

d tu< -mit&mmwxmizffi'pLfc. sec. 
t ( z ct o % m m <d « « a *> * <g t zi& m v tz . 

[0058] #J 3 : 10. 4 g (DH P C - 9 6 f t^C^ 

jwt-t> h^-xT^ii 5 % co xsm 8 5 %z>r 

20 )13> t\,^ffi.&(D 1 6 9 . 0 g COfinJEiSM 3 6 
^, 0tJ 1 CDXM£ 2 EhIS^ L^c b -f >y 3 0 

fig ft SSlttH 3 , 4t^^-C*0, -f>7l/-^30l±W 
lTt^l/ii^^^iU/:. M(C -f>7l/-^3 

o ^e.co^/x^m^ti^n^n^j i f oooppm, 8 

0 0ppm©-RftR3fE, m 1 . 0%, 1. 2%C0Z1^ 
'ft^^, ^60ppm, 5 0 ppm^NOI , ^2 3 p 
pm. 20 ppraWNO^tlTUfc. I^^T, 15% 

izmmm&mijQU. h p c - 9 6 <Dm&{&mvtz£iz& 
30 mit&mm&i&nisfr. mz. mmmvmimiz&vmm 

[ 0 0 5 9 ] ±R<D£olZ. ^^JtC*3ViTfS, ^#T^> 

1 0 7tCT 4 0 0 B#P a 1) „ LOVA^>Mig^J-Cti, 

iijjE (Mtf, 9 , 0 0 0 p s i ^±> -vmmmzmm 

5. ii^, <>7 U-^ 3 0 (Cffl^S»fPJEI4075MCiKl 

4, 000 ps i^nm r ^ L/fc^#T-eti*W 

®ne) tzh75 >lov Ammmoftmftft < 1 0 
7x;izx4 0 omm<D\frm.'&<D&niz&nz>) 

50 P^WTftTMS. 
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too6o] mm&fjyp^ -rmmmitn p c - 9 e <d 
mmtfi"i > 9 o oj^^t bT^effl <t lovas 

itm^^^tC^-^^m, gp^^lh^5> (RDX) £ 
ji^^f&W-^^^tC^ffiCO- S 7 ^ >, SP^HMX 
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ETN (^>^IUX'J I Jl'jh^-F 

TAGN (FU7=yy7^y>-hK 
^©SUJRDX, HMX&^PETNr 

[ 0 0 6 1 ] 
[3*1] 



8 2 4 2 7 





Xftl&m <-K) 
(3,000 pot) 




RDX 


334S 


3 3% N z 






25% CO 






23% HjO 






9% H t 






fl% co a 








HMX 


. 3340 


33% N, 






25% CO 






23% H 2 0 






9% H 2 






6% C0 2 






n y i*-c«>m 


PBTK 


3444 


19.5% CO 






17% N t 






3% H 2 






30% H z 0 






24% CO z 



[ 0 0 6 2 ] igf£-f >7 3 0 T <D It ii #J ^ U-f > 



— ok 4 o ousts], i o 7 "ccoiatc 

<, 4 0 0(353, l 0 0t(Oiagi;ffia5<>7U"^ 

3 o <t^5 1>©#&3. <t Qg^iffltzu, m&mmMfc*> 
Mj&zntzmmmtfi-i > 9 o &m 2 , 000-3, s 

0 0 0 Ktf)j&#£ia&, fa 0 . l~l-f>^/sec 
(0. 25-2. 5cm/sec) <D&&, ^4 , 0 0 
Opsi (27. 6MPa) WT©ii^}E 

^j^mit^J^e.^^^n/iitii^j^U'f > 9 0 ra^ 2 , 
000-3, 800 0 Kommum, &jo. 3 — 0. 5 

<>^/sec (0. 76 — 1. 26cm/sec) <D 



( 
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mm. ffi4. OOOpsi (27. 6MPa) WT^Ii 
[ 0 0 6 3 ] Sflt, ^J5£J£ii#JcOf£/&t;:t3:if9 5 0 - 9 0 

w t % <D~#:mm&&m io-50wtss©/H > y- 
^**^snx^£. j; o-aswicfct, cne>coitit#j 
©jg^(cii«5 6 o~8 o w t %<D~&mm'&xfm 2 0- 

4 0 w t %<F>n<i >y-*^tSntl^. !ifiL< 
tt, MiflSleOJBjBfcKttifa 7 0 - 8 O.w t %(Dftfe<D-& 

2 0 - 3 0 w t XO/H >* r — ^a^wsft 
co^M#)*>&» (EP*>. ^5wt%WT©lflfiEi) X# 
[ 0 0 6 4 ] JS*, WffittlS^ffllJ&tJiJiffJ^H' >9 0 
fi^^J (HP'S. 7-feb>, i£R7^n-;u^) 

t c #t b x bt js is cd m & m x a& n * p fsr & s a & 0 § <d x 

OpTfflSSIt^LXBfcftHtXJfeSClt^Mib^. #tit#J 
OffiBKtcM^SeotcfiFaft^MW&ite^SiJfCttC A (BE 
^-fe^n-X) , CAB (SKIS®t^D»X) , EC 
(l^t^D-X) , PVA (^USSIt'^) , C 
AP (-feJl/D-^Ttr- h^ci tT^j-U- M , 7y F 

•yU-^>, Mtffc-tn 6 ^ne>t;^ 

5?JP7>?K) ^7V-, BAMO (3, 3 - tfX (Tv 

b*y^;u) ^- + ir^>) ty^-, ammo (TvK^ 
+ >) T-^^/i^^^-^^e 

-(D'j>u< t feur n^-^^^tfo stc is £ an sis* 

tLTGAP Cfi&14y 'J v-S^UT U v-) 

^, cnj±CAJ;0t>IIKW(C»^±<«S«Ers. 
t^t^&^ltLTGAP CO^£~ fhizmm 
^-£>C0 7^M£ b^ t^X-^* b7^b, GAP £. C A h <D 

G A P RtfC A<D;K#<0®3S*75*$£;n5. mMM^U-i 

> 9 offleosjfcffiii^ro^jsrofcfcaww co- 
SS <h bXpJ3i#Jt>ffifflX£3. ±E©<t-5tC, RlfflffllK 
*S^3]K:*tbX»fti1S:X»£ «fc 5 Htc, -J&ffJ 

v>. site. 'pu< £%$>2>me>-$:®$k («^tf;h7 

^rt(cx5S^jKfii^iffiA^Siffl*fflv>* - t^a* b 

Wffl&SttpTfflS«JlCttTM E T N (SU^fo-Jl/ 
X^>h'JxhKh) , BTTN ( 7 ^ > MJ * - ;U 
h'J-hKF) , S^TEGDN (h'JlfU>^U 
n— ;i/^x h K h) (D J; 5 fcffiffix x T^pJfflJW, ^ 



16 ) #ffl¥8 - 2 8 2 4 2 7 

30 

StfBDNPA/F (fc*X (2, 2- y'-hD^oe 

;u> — ;u/#;uv-ju) , atec (r-t^juh 
nzizmfeznz fecoxtiT^^. 

[0065] JftiSfiiJ^K >9 0fflcD^f&*gii#JcDM 

co 56 co am >y-^tc^^^j^^^r^ -e-s c t &x# 
© ^ #j a / x & *s m m t * & £ *a & ( z m £ n * t ft m 

10 b, *ijg#J4fU-f >9 0OjS^t«»*#A*^TflBtt*« 

mii^jco^^tc^^^j^^^n. r»##-rs)e^siRtf 

jg^cos^e*j^^ft^r^±^ti-^o wah inxf 
;uco^^, mit^Jcojgfi£t3#ffl^^^^jt^?£^mx^ 

l;(ii5 : JHr>h77'f h (->A (sym)-> ; X^;L'> ? ^ x 
20 =.)],VlsT) , DPA (y7i-^75» &ZfU*/is 

[ 0 0 6 6 ] mMco#aI^i4^Wb, Sf jgfcfi*B«3cj£ 
ft^^^tC^b/c^J^^ii^Jco^^co-OfC, xh^ = 
>-^*§^CORDX (A^ltA-f KDbiJ-hohU7 
v» i, ^^r^JcDCA (BfK-fe^n-^) , ^mSUcD 
TMETN (h'J^f D-JH^>h'J- hU-f M S: 
tf£/£#JC0EC (Ifjm>h77'fh) tco^-^^fe 
S. ^c0^fi£mit^JC0Jg^^'>^< £ feifS 7 0 w 

t%C0RDX, 5wt%©CA. i^5-15w 

30 t %C0TM E T N&Ztmfrlzm 2 w t % CO E C 

<03rM9Pji«pttSCXS«SW^^fcWi4^#6.nx^*. b 

mmmtf > 9 0 ^ccoj^^^ e.^m^^tc^ 
oxraj5Rsnsa>x&nfc£, iHBI&fii^ffl^ioffi^ts^ 

[0 0 6 7 ] SAc, itii^J^, <fc t>iKl 7 0 fifias 

CORDX (A^lfA-f FPhU^haMJ7y» i, 
j^Sji^^l 5lffi%©CA (tJl/D-^7tf-h) 
<t iKl 5 *5 1 5 Sfi % CO G A P (^'Jy^Jl/7yH# 
40 IJ7-) S^ATEC (7tWfJl/xM"f h) CO 

^b30lS%. 0lI%^f.20lffi%Rt;0ll% 

[0068] mm<Dffi&&&&ffix.. frz>m®ta&wi& 

Xi. g^?PltlT©CASt;GAP (^'Jy^7yh* 
50 ^GAPbJI^J, TMETN, ATEC&i^:nb«!ia 



( 
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U< thm? Ow t %, -H$WCI±^7 0-8 Owt% 
WRDXi, ^5-1 5wt%©CAt. 155^1 5w 
t %©GAPt, m 5 - 1 5 w t %<Dpimm£%ftlsT 

(Long-tern aging propertie 
s) VfrV* mit^J^U-r > 9 0 &C<DM 

;l/^-Xif M&tf L OV Affiiiffl£<&tfigfifc«tiiS!l© 
({flAtf3 5 %(DCOSlXS 1 9%©H, # «5 & ISM' & 

9 5%) a*j&SII#£fcttJ&&f&©K£<Z>-SRi: Ul* 

ft tC J: o T X y A -y ^ £1^15 $ £ fc «6 tC 
mm#Jcoa£S{£i&tc#t)*.3;ta6, 

[ 0 0 6 9 ] ig f£ 86*181 1* fiiiflJ^ U"f >90tbTJg 

j&£ft. ^og«<>7i/-^3 0rti;#Asn5* 
■s. mrseotf >^-r ^jditffJtc^^-c^bfc^jeacT 
ftfflpiiTfe^t, > 9 o a^jtajEffi 

k 3 6 ©♦a*tst;:ra-r*9tfK©i$»£#(c'&*#s. ^ 

a. 

[ 0 0 7 0 ] &r aw >y-&*-& 

rcct^ic "Wt%" -tr > h Sr^-T. 

m 4 : < h*>m 7 0wt%®RDX ('S^-fr/W H 
Dh'J-hPhiJ7i?» , |S5-15wt%(DCA 
(-t JL-Q — 7, y-tJ-— h) , !55-15wt%OTME 
TN (hiJ^n-;H^>hiJ-FKh) &tf*32 

&&.totimmt<n. mmmmm^\tm 1 . 7i32g 

/ c c co^iil^S&W-r^Plft^^U-'r UT^/£S 
tit. 1 0 g(0tttt£0®£«*.fc»#£l*itCfl»AU, 
^o^>£rt£ffltfTfl^3ttfc, l^tt£M*4, 000 
psi (27. 6MPa)C*5ViT*92, 5 7 8 ° K0 
j^ifig£f I. ?5>'3W : &L#£>«f«t1*1£ (BP*., 0. 
4 7-1- ( 1 . 18c ) Ufc. Cft 
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t3l£— ffcLT^fc. J£/&£ft#:;tf Xte^ 3 6 %<n — WUk 
gtm* $12 4 %<D^m. ^1 9%WtK^. JKj 1 6%cotK 

nsit^iEsnfc (wah Jtiiffl* 4 0 0 ^ratc 

fritz. *tz. mmm&m&'(>7i'-*ftiz&^T* 
10 4ooBtr B ii;^fcoti 0 7 "cosaEtcsibfcA^MJi 

fritz) . 

[00 7 1] #J 5 :'M<tfet57 0wt%ORDX 
(A^ltA-f HDh'J-hohU7y» , #55-1 5 
w t%0t^o-77tf-h, S(/R5-15wt% 

©gap x>f*M?)V y-JV- 3j?'J^-) £^irigj£m 
iiffll&jfcfc^iBSSStU f^Sil^JS^^^^ 1 . 68 5 
7 g/c c ©¥^*«*W*rsPJtt«^U-r >iltf 
20 j&Sftfc. 1 0 g<Z>K**£J«£ffiA;fc»Bi£rt(;:#A 
>^rt(CfRl^T»^$-&fc. tt«H4, 0 0 
Ops 1 (27. 6MPa) ic *3 ^ T ft 2 , 357° K 

0. 4 8^ >5f/# ( 1 - 18c m/SO ) £^bfc. 
£ftfcW-r*ttl!lfft*&W;--jK«l;:0 3 4 CStft 

^snsct^«B3tifc (^jAti:, «itsij^4oo0t 

falfC^fcoT 1 0 7 X:<DM.mizm^fztfm&i&M\Z¥£ J X 
T, 4 0 0 ^r B 1tC^fcoT 1 0 7 TCCDiB&fClSUfc^lRl 

[ 0 0 7 2 ] *f8E<Z>*£Hffiffi«fc£ WA9J<OHi66Sg 

«(cTffiffl$nate©ffiJi^tt, ^^y-y> (rd 

40 X) l-99liaSS^^h-y> (HMX) 99- 
1 SmSB, $ e»iC R D X HMXco^ti- 1 0 OffiMSHC 
Mis* /W>^-$5-5 0lI^tLT^5. ihFS 
L<1$* ^+V-y> (RDX) 8 0 - 9 5 MaBii, a 
tf, h-y> (HMX) 20-5MaSB, ^e»(CR 

DXtHMXCplfl 0 OSSpPtC^tb, /t<>^— £ 

5-50 msas^w-ra. 

[ 0 0 7 3 ] ±g2WMig^Jti^^^^4«tCl3^L^A-< 
50 ^tr#*3§£i*. M77t>^J, ^SiS^tCctO^ 
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oTj£*SftTj&teb, #X#CCD, m^tsjfcb^j^ 

tit, ift5!fi^««3nT, -ffi<fc& 
7A'7^18 (0 1) i:i*&^nT> I7/\'^1 8 

i ) *<ig£-rs. io 

[ 0 0 7 4 ] ±3B©itii^tt's+y-y> (RDX) ," 

*^h-y> (hmx) a^/u>^-j;Di^$n 

5. fUT, RDX, HMX. S^, A* -1* > ^ — <D it m 
iLTti. RDXl-9 91ISISl:^l,T, HMX 9 9 
-HiS5. ffSKtt, RDX 8 0 - 9 5 1ISSI;^ 
bT, HM X 2 0 — 5 MSBR* f ITRDXtHMXffl 

CO 0 7 5 ] *%B^t^ffi*§/H>y-li, ftKJ&l 

isii&^a*. tfv ou^ym (pu) , x^jhtjpd— 20 
x (ec) , -trji-n — xrtf - s H (CA 

B) , t;l/D-X7-tr-hypet^-h (CAP) 
^O-fe^P-Xi^&SfL bHD + ->«#U7"^yI 
> (HTPB) |!cD^U7*^yI>i. B! K ^ 'J ~> ^ 

v-v^Tv* V- (GAP) ^07yMU7 

-8, hu-h^^;u- 3-*^;u:t* 

->/^>cd^ut- ( # 1 j - 1 ) £^if. n n £ w * t 

tt, tJI/D-77tf - h- y^U- h (CAB) Rtf/ 
Xte^'J ~>S?Jl/7 b*#U (GAP) i><m&h^. 30 

[ 0 0 7 6 ] X. *55^©«lii3Wtt5Iw, nTfflSK 

/\^y_y> (RDX) 
h-y> (HMX) 

^'JyyJI/7y h'^'JT- ( G 

ft, RDxiitfHMx i o oisasi:#ts/H 
(cab. gap) (D^mm\tm 3 2 5. 

M7 : EtTK^-rfflfi£©&K£fg£l,T'^y Mw 

^*7-y > (RDX) 
^ h-y> (HMX) 
tJVP-X7tf-hy / f l/- 
yj ~>i?)\,7 yH^UV- (G 
ft, RDXRtfHMX 1 0 OSffiflStWf 5/W 
(CAB&tfGAP) (D^^m^m 3 2 affigfST&£„ 

'\*v-y> (rdx) 

*2 h-y > (HMX) 
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fc^}jn#]£^Tfccfc < , pTMS"JtUT«, TMETN 
< h 'J *^d — ;UX^> h U - h U-f h) . BTTN 
(^^>h'Jt-^h'JZhL-f h) , TEGDN (h 
Ul?U>^ij3-Ji/y;hL-f h) . yjy->*^7y 
K , NG (xSnygt:U>) . BDNPA/F ( b* X 
(2, 7t^-;i'/*JP7- 
S^ATEC (7tf ^HUlf^^hlz-h) ^ 

[ 0 0 7 7 ] £^fC, ±K©|£iiflfCtefflnTfl6fc££3!l 

3., 

[ 0 0 7 8 ] ft, pTffi?W«>*JniStt. RDX, HMX, 
AW >^-©^frh 1 0 OffiffiBBKfcfb, 0-30 
SS6&a*#£bn. X, ^>£#J contrast;*, RDX, H 
M X, A< W^-ti- 1 0 0 fi&&C*f b, 0 

- 5 as sb a* #3; b^. 

[ 0 0 7 9 ] X, ^fg^OJtit^JcO^S^ bTte, fftffc 
htt(Cbfct>CD*ffiffi-T5(0^ifF* Ui. & 

t, *«wtcffiffl-rs©(ciibfcn< o^©ajj«o« 

#1 6 : ^TtC^-rm^^^S^rg^-bT^l/ y h iZ b , 

jjoje#x^, #x?g£^, ,^^77t>yu, 

fc. 

[ 0 0 8 0 ] 

6 smsgg 

h (CAB) 12 msse 

a p ) 12 msas 

-4M*SS£bfc^ofc. 
[ 0 0 8 1 ] 



7 2; 
4 ; 

h (CAB) 12 

A P) 12; 

<7'j y H-f >yu-?*HFmzi$fr. ^coiS3&, x* 

[ 0 0 8 2 ] 

6 4 SSgg 
1 2MSgi5 
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( 19 ) 

t^a-X7tr- b^fl/- h (CAB) 
if x ) yyJVTy H^'Jv- (GAP) 



#ffl¥8 - 2 8 2 4 2 7 
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1 2 
1 2 



20 



ft, RDXStfHMX 1 0 Olffi«Pl:^t5/W 
(CAB, GAP) ©^Wili^3 2tia5T'^§. 

-\*y-y > (rdx) 

^-^ h-y> (HMX) 
-t^n-xr-tr^— h^^-U- h (CAB) 
{"JyWy^'J?- (GAP) 

ft, RDXS^HMX 1 0 0iISli(;^t5/H>y- 
(CAB, G A P) <D^mM\tm 3 2 Sffig&T;£3. 

0»J 1 0 : ^T(C^-rfflJ5fi©^«*S^UT^^y h f~ 

"\ * y - y > (RDX) 
h-y > (HMX) 
•bJl'D-X/tf-hyf l^-h (CAB) 
yjyy^7yK#'Jv- (GAP) 

ft, r d x&tfHMx i o o mssBtcjt-rs aw 

(CAB, GAP) O^^fiteift 3 2Sffig&T&3., 
Mil: WTtc^-ra^ottH^^l/ry He U W6t 

^*y-y> (rdx) 

K-y > (HMX) 
-feJUn-^T-fex— h V— b (CAB) 
yj >- v )P 7 H # 'J T - (GAP) 
ft, RDXStfHMXl 0 01SBH:W1"5/H>^- 
(CAB, GAP) <7>^Wffiteift 3 2 MSg£T&£„ 

t^^<DA-r y u v v<i >y u— ^izmmvx. a-t^u 

+ y - y > (RDX) 
tf*^ h-y > (HMX) 
•t;i/n-77tf-h^l/-h (CAB) 
y'JyyJl'7yF#U7- (GAP) 

ft, RDXR^HMX10 01IIH:^t5/W>^- 

(CAB, GAP) £><a*Wffite*§ 3 2 affi£&T&£>. 
#J 1 3 : RTi:^rftlS©«jaSi@^UT^l/y 
U, W6t|BlllOA'f^'JyS'f>7l/-^C8ttl, 

^ + y - y > (RDX) 
h-y > (HMX) 
tJbo-X7tr- h7fU- b- (CAB) 
^'J'>^;UT^K*U^- (GAP) 
b 'J ^?n-JU^> h'J-hK H 
(TM E T N) 

ft, RDXR^HMX10 01flil:^t5/H>y- 

(CAB, GAP) ©^WSte*9 3 2 

|^^©A< 7U7 h-r>7l/-^i:g^lt, A< 7U 

^ * y - y > (rdx) 



[ 0 0 8 3] 

7 5 
1 

1 2 
1 2 

[ 0 0 8 4] 

1 

7 5 
1 2 
1 2 
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[ 0 0 8 5] 

3 

3 8 msbs 
i 2mmm> 

1 2 

[ 0 0 8 6 ] 

6 8 1 
81 
1 21 
1 21 

2 msas 

[ 0 0 8 7 ] 



6 8 
8 
1 2 

1 2 

2 0 



[0 0 8 8] 

6 8 mass 



( 20 ) 
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v-fy (HMX) 

h U — JUX^ > h U - h 

(TME 

ft. RDXS^HMX 1 0 0lIffil:^1-5/H>^- 
(CAB, GAP) (D^Wfifctfcl 3 2 SSSBT&S. 
[0089] 0 5 -0 7 «BI 1 £ ?FTIBIg itSfc £->*T- 
A 1 0 (Cffiffi pJflE&igJfc'f >7 U--^co#JCO^;fr§M£^ 10 
LTH§. ^ 5 {£ ± fc T «fc "5 iz. ^fi£<>7U-^2 

0 2IJ-jRWl:y U >^-ttO/f^»4S2 0 8 t. - 
JKW^->U >y-tfcO&ffi#Xffi/\^v?>^ 2 0 4 
WU, ilE^XfflA^y>^2 0 4 (?gHCO^) t2#7. 
2g±3g2 0 8(0^HK*S^TI?I^^5S*SS2 0 8 tN" 

x%^g§2 o 8 teffiwummmtfU'C > 2 5 s^t lt 

n*. < >:7 l/ — ^ 2 0 2 co£ft*tJ,&te, f ofifo 

(i^if^i') 2 9 0 20 
CO $10^ X^ 2 9 0IH>71/-^ 2 0 2 ^O^XT/ 

$4A^i8 (0i#i) cop H ico^n£it#f-r£ (& 

SjST&O. £*Uc JcoTJgJ&Snfczift^BE^teJg- co 
KiT^^ 2 9 0 ^ISlT / «IKi7^^2 9 0 
±tCSS^ffl-r^ 0 ^>7!/-^ 2 0 2 ©f-tf<>f:M 

•r^s'jcDm^^^j^ti, mmmpi-f > 2 5 8 <d&<xr 

+#&ig^£ffiW£fctepjfliic-rsj£-T?&*. -com 
07 u-^ 2 0 2 tefiifBEcD#>^-r y«ijim*a*R 

-^ 2 0 2 ©^-tf-f >(*. I»ffiiC5te^->X?A 1 0 (0 
-f > 2 5 8 Oj£j*ICcfcoTJ#J6dc3n;fc#Z (WAti, 

CD^ffij^ffl^-T^< < >7U-& 2 0 2 eo^LiSJraJEffi* 

[ 0 0 9 0 ] #*&£&2 0 SteS'Ll >^-tt<D#X5S 
£2gA9^>^2 1 2^WLT*30, [p|;tf;X«±3S/W 
y>^2 1 2li*^fiWl:i3^T®-0yM)y>y2 1 

>4f 2 7 8 (CtS^SnT^S. Mt»^->y>^2 

1 2 H»ftt)ttfiB(c:*^T't-«)^fiS^#:(c:^:iR©»DffiiKR 
S^A/T^SfctfK Hi — CO/W >? >y 2 1 6 CO — i^te^ 50 



h (CAB) 
A P) 



8 MS 
1 2 

1 2 
2 

2 0 



T N) 

m^-^^mm-r^K -fi->i-3'ffl7y^-2 24 

l^^^tlT^ (0»JAtfi8&g5 2 4 8 £43 
JcSifg^) . -f-yI-^ffl7y7"^- 2 2 4lJI^?i 
-f X->X-* 2 2 8 (fl|?Ui, «miCA^C«S&»4ffiO 
igfljfc»38&e> £WbT4oD. (^<-yX-^2 2 8 
tiitit#jy > 2 5 8 ^Wr-5^ikS:^ffrs&8&(3 
mmtStlZ. <HyX-^ 2 2 811, igtfJ&i'- 

i5^^^pr^Tfe^ 0 -f x->X-^ 2 2 8 £#7L32£gi 

2 0 8 ft\z'£$itiz>tKi]£mnfr*>ftM'tz>ttitoiz* as- 
(DmmzrjA? mmmy*^ x2) 2 3 6fcjg&as2 4 

8^^ltfffly-;^ifiEt^<^-«)A'7y>^2 
1 6 0®S5Rt5-1 , -yX-^fflry7'^-2 2 4 CO *3 BP 
(DWizMWizmmZtlT^Z. 

[ 0 0 9 1 ] ^73S£iSA7y>y2 1 2colg-co/W 
z?>if2 1 6 fct, cog 2 5 4 SfgjEfcbT^S. 31 — 

CO^ 2 5 4 (i-f - 2 2 8 KRftb, 750f^<- 

->X-^ 2 2 8 t^LTlffiT^fttCii^T 3 <fc "5 [CgBg£ 
ntli*. #X3E±§g/Wv>^2 1 2 CO^S — C0^2 5 

4 t^±(*itii^j^K > 2 5 8 £W , mmmm 

yy< > 2 5 8 ttj^ik^tlfcBS^XT/^^Ay ^ 1 8 
filets. CCOi^m. m-CO^ 2 5 4 ttJiiflffllSSfcttSR 

30 LT^as^tts ^ t^T^s. nmn^u-i > 2 

240 (#J;U£, 89wt%CORDXRtfllwt%CO 

* £ |hi r d x / r ;u 5 x a • * ^ »j <z> 5 

■&CO0. 5-5. 0 w t % CO R D X&tfZJU5 X^ AS 

0. 5 — 5. 0 w t % co t h* □ □ tf;u-fe;pn — x 
x-^ 2 2 8 Rzsmmmtfu-i > 2 5 8 co^k^^t, 

-f-yI-^ 2 2 8^b»ttai{:WlTi^t^aSt: 

>7u-t? 2 0 2 <D&mm&.izj:z>mme>mmizwr2> 
&ft*mizm&ztz&izmi£mn£it¥&iz!xfo-oimx 
mmtz7-x9 - ^77*2 4 4Sfciicnt;ii- 

^feCOti, ,^ik/7'-X5'^2 4 0 (-JKWICAW^- 

Sfclix 7 U -ftjtft**=<o^fil*a:-r) ^^-co^gPtc^Jt 

L, ^O-f xS/X-^ffiT^^^- 2 2 4 (OiSffiK^^ 
-CO/\r>v>^2 1 6 CO5SSBC0 ^ t t>— TjfC 

^LTiS^tCS^«J6lT^S (MAH $m&52 4 8 £ 
^LT7y7*5'- 2 2 4 &tf/\7y>^2 1 6CO 
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J$T£) o m-<D^2 5 4tt, ^~(D^ 3 2 4 fZftttT 

0 2 ©&J£#Xffl A<? v >^ 2 o 4 (O^aKSI — <Z>£ 3 
2 4 (D^iJ; 0 < Rj£^nTU5. 

[ 0 0 9 2] g§-(Dg 2 5 4 (iifcJE#.Xffl A # > tf 2 
0 4 tC*f \sT — 1BL&}lZ'PU< t. -DCDt&n,* U 7^ X 

£fcfi^^P 2 6 2 (^^KSCT^titt — ^ cotton ifim 
f£$nii^) (c=t o tix^s. 10 

ftft^P 2 6 2 (i^&:fr[*Ifc:i&oT5£tfTt>£ (BPt3, ^ 
&P 2 6 2 ti + 'fc«l2 2 0 ±tc-t©jg/££#b. ^OIU 
2 2 0 tC^LTit^-r^^rS](C5i^^^g(C^o 
TSEtfT^S) o < >7l/-^ 2 0 2 COfli^iEL<^ 

[ 0 0 9 3] 5l>&< — ' 2(Oift&P 2 6 2 £^J5£-r« 
Cifc^0> Mii^J 2 5 8 (D&ikiZ&^T&f&ZnfzM 

ii;tf;*<DMn©5^©#3£afcti«ffi;tf*fflA£ v>5f 2 20 

*^T^i;-5. ffiit^XCD-5^0-gii^m-^^2 5 4 

*>e>KJE#;*fflA£ v>^2 o 4 rticggrt-r* ^ t \z* 

-r*&«£>, fip-6XT/^^Ay ^ 1 8 a>mM<0|g|Ba^ 
S^St5&*l:ffiffi^Iffii?»5. Kit* SET 5 J:? 30 
(C, iftl£;tf7.fflAC^>2 r 2 0 4 ^5i-OS 3 2 4 ^ 

^ftSSgCT, Mii#X£i£5JE#XfflAr7>;>^2 0 

(Ctt^J 3 0 %^T©m^i^EE^Xffl A^ >? >^ 2 0 4 ^ 
^W^n§) ^ft^4 , (CSJBE^fZfflA^v?>^2 0 4 

[0094] JiiiSJ^ K > 2 5 8 (O % tC *5 tt S A 40 
JE^XfflA^v >y 2 0 4 rtfc*3tt£ffi^i§ttlttfiilJiiP 
2 6 2 Ufc«^(C*UT *>. ©iffiaSWftiglBjc 

< >7 u — ^tc*ensjE^itJtiaJ:o^c#itc/h$ m bp 

■6. -J&ftfCifii^J^K > 2 5 8 (D^jMCttfiaLTi 
i;£*^fr/£^ii}nHi#X5g£g§ 2 0 8 ft £1313: IE £3 
n^. CCDifgm, BS^^fflA'Jy>i'2 0 4 ©3l!S* 

>y 2 0 4 <DM<Z)|^J9£:$£'>£-t££;r <t i£JE#Xffl 
A>)y>if2 0 4 iCfiltf^SffiffltSCtO^-SO 
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>7U-^ 2 0 20mffi£M4>£-tf£o 
[ 0 0 9 5 ] <Dm 2 5 4 (C43^TJBJ5fi3nfcitii^ 

33 5 0%, -l&tfjtcte^/ct < £ fo^ 7 0 %) #X?g 
£8&Atfv>^ 2 1 2 ©^r©A9i?>^ 2 7 8l;J:o 
T}g^$nfcirro^ 3 2 4 (i^Tt'^utiT^SS \z& 

(i7Xtl/-^- 2 7 4 ($g-8ii?L> f2£S-~<Dg2 5 

^-A*-^- - • yXJI/ 2 7 4t3, 31 — ©A 9 v> 4^2 1 

6 SHr©Af 2 7 8 Ktt LTSSJfCjgilfcT* 

C |-0A^y>^2 1 6 <DfomiZB$L£tirzmffi2 

7 0(;jtflti^Sn, v>^2 1 6 

<Dftmtz&mtsnz> 0 

[0096] *nmm-v\t, xxmtkm/wvy? 2 1 

(Dij^m^mmma 2 8 e ^^t(D^\mzm^tc.r 7 $ — 
n-^-mr 282 <D^miznvxm^^nx^ 

z>. >^3 2 8 (iig«J^:ffiW*S«-r^< 

A^y>^2 7 S^^T^y^ 2 8 2 (D 53 12® $ tlX 
triS. 77^-A-t-ffl7^y^ 2 8 2fi#72 9 4 
C^LTIWtH^SnT^t) CmAti, ^^gU3 0 8 
(C*3ttS»«tC<fcS@S) , 2 9 4 tii^JE^Xffl 

Avy>y2 0 4t:MbT@^$tlT^S iS 
^gC3 1 2 IZ&W&m&tZ&zmfe) 0 ^-CO^ 3 2 4 

T< >^ U-^ 2 o 2 f*j fcig SMC &J$-T£>^ #>(;:, m~ 

CDBH8x-<X#2 9 0 ^77^-A'-t-ffl7y7'^ 2 

8 2©SSfflR^#^, 2 9 4 OPpltCEB^n, A^O^gSSP 
3 0 8 tCct ^ Tft^F^tlT^S. 

[ 0 0 9 7 ] ^-©1 2 5 4 Ig-CO^ 3 2 4 0Fb1© 
SStC=t0, mmMtf K > 2 5 8 OjKS^tZ .fcoT^EE 
Sn&«lii^^&^^jk/^-X^SiJ2 4 0 O ( «iActC«t 

(D^ (77^-M-t-K) 3 2 4 ^tC|g^5n^o 

T\z&m-?zx&izmrj^Tfflm2nz&zz(Dm3 2 4 
rt©s»>5:jE*if jdotcj; 0 , m~ (amm?*! 2 9 0 

«a«JftB#P^»CP8Jfe$*l, -f>7l/~ ^ 2 0 2^60* 
^CDffintt-r 7 3. — If 2 9 8 'vSBrt *^TI7 

7a-+f2 9 8(iI7/S^/\'7^1 8 

-If • h 3 0 0 £{S*.T^5. ^^<D&t^^^<> 

««^I7/S^7^1 8 ^l^ttTM^ 
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3%-? Zfci&lZ. V zjl— If 2 9 8 fi^W 7 i - if • X 

^ U-> 3 0 4 ^f bfll,, 
[ 0 0 9 8 ] IIC, & — 3 2 4 liiftEtfXfflA^^ 
>^2 0 4 ClIbT^5„ '>a<t&-^, ffJK 

nm$k<DX x&tkmmxn 3 1 6 fctS5ffi#xffl/Wi?> 

y 2 0 4 — CD^ 3 2 4CDP B 1C0]giI£^/&bT^ 

5. ^C0*£J£, SSJE^XfflA^y>^2 0 4 rtoiraffiffi 
RttjgSJfcBSfBHcSfS — 3 2 4 |*3C«£APlteTi&£. 

mjj$i&mffl~inm-?&z> a &iz. nyv? 3 2 0 t±'>&< 

■t*>-^, £?3;b< te£TC0#X?££2§fflAP 3 1 6 tC 
&i£bT&ffinJf£T£5. #«H*anM±, A'J^3 2 0 

tez\ommftiz&uT&mj37>m/\Vz;>tf 2 0 4 &jg 

3 2 4 **S^IBfc#»-r£&3llifc^. A 

S<&jtoJa=#Sm#W4K&£*3^T3S=CO£ 3 2 4 ^i:ffi 

&i&£CC0£5&«il&K#bTtefflltfteT?i&S. ^-(D 
13 2 4 £#X2S£g§JB AP 3 1 6i(Cfc^Tifi5ffi^^ 
m/\K7z?>lf2 0 4 ^^|l/an/tj^3 2 0 CO — "3 
CD # J5£ <fc b T tt , K£R£#©n--JM>&£:£8§a£>&*t 
<b tl <S (#J xJ£ 3 0 0 U — X©Xr>l^X^ 
T & o T , ff$^0. 0 0 2-f>f (l«]0. 0508m 
m) co&co) . A>f 2 0 

-<D/\w>tf 2 7 8 ©rtffioratffiM ^rtg-cs.^.. d 

CD PS , A'J^3 2 0 CD^HU AO 3 1 6 

(CRiHIbfcfiP^) S^OA5^>^2 7 8i:WLTlS 

^L/Ji^lSliJcttS. 3 2 0 ttgStC 

^ Kj ;£ 0 ft pJ T & . 
[ 0 0 9 9 ] £t±0Ct^6, ftE.XZ>m/\W>tf 2 

o 4 atftf^ss^ggfflAS'v* ^ 2 i 2 oen-enort 

rt^^S. brt>b, »l«jttfle*fc»i«IJim^K > 2 5 
8 CDj&jActgfciS^T, -f >71/-^ 2 0 2 ©&^<7)E^ 

fcffiiitfx teSg-co^ 3 2 4 ftGDjE*;£if JjnT^< '>fr 

< <t cos 3 2 4 fa^<Dffi\&Mte-rz>o -iyyv 

— $ 2 0 2 t fe — ^ rottSt □ 2 6 2 £tt5C 

tC«fc0, Mig#Xc£-gfSteig/£#XfflA^i;>y 2 0 
4 rttCffiA-rst £ fcfc. f^i^JE^AfflA^>?>y 2 0 
4rttCfe^T/hS?iJE^jiej!ni£fefc&-r. ^"©13 2 
4rtt*3tt*£E*lSlia3ffiffittiB!ffi^XfflA'>v?>i/2 0 
4 F^tC&tiajE^igJJJOii&J; 0 HtC^M C <h*«»$ b 

CtOj£^i@im^&CD^teSg-(D^ 3 2 4 
7fflA>)y>^2 0 4 CO -e fl^'n (3 # b T % it fJ X T^SSt 

t5. CCDJE^fC J; 0 A*;uy 3 2 0 te#X^±§§A^ 
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V>#2 1 2, J; t)8¥ifflt«m-(OA^ V > 2 7 8 CO 
^-5 001^/^1/^3 2 0 tm^bfc^^CO^iltC^bT^ 
JE$n^»o CCOi^m. Sffi#XfflA£>>>£ r 2 0 4WU 
#X3££g§fflAP3 1 6^AJWy 3 2 0 dcfcoTj&Sff;* 
n«cti:J:»)S-«S 3 2 4j5^^lB$n5. mliSco 
A*J^ 3 2 0 C0# U/t — ^iKttC COAJl/y 3 2 0 CO 
^ffi)^^Ifgt;-r§ 0 ^3C0^ 3 2 4rtOJE*^3f^©EE 

^flSTgJ^bfc^^r, Sg-ooBBS^ x^ 2 9 o_tlc 

it^^ffl-r^^^jff^ii, ^fu^29o^ife. m 

10 SfifcttttHtS. CcOi^m, X^ 2 9 0 colS&lC 
<fc 9 #X^££§ 2 0 8^bfY7a-1f2 9 8St/l7 

[0100] A*;i/y 3 2 0 fcm^cOffl&ClfeUTXT/ 

Sin-^i 8 ^(Dmmiz&v z>tf xcoffi 

WKDffl&Z: pJtltcT^> 0 4#£<o^if -f > fr&i^T, a*;p 
^3 2 0 $ffflt^u<ht;<i; omzz (Dfflm^J X # 2 9 
0 ^ii^tCffiS!tb^Siimt'Tm-CO^ 3 2 4 fc&iglc: 
tiaJKBT^T^^. -f >7I/-^ 2 0 2)SW^3 2 0 * 

mt\w>9 2 o 4 fa\zmx-?z> 0 cco«^, fg-co^ 

3 2 4 cortgUJE^^^-co^HxY X^ 2 9 0 £fK#rb 
^Sffi*MST^-rs©»C!gKS^^IBISi?bf§S. b 
^b, |g~c0^3 2 4 SffiitSCititJIC/hSa 

o\z, ^r©i3 2 4fi!)§«S+»l:^5<t«ut 

A'^7"3 2 0£&fflb&<Tt>iftjeT€f3ffijfe£3i 

*><D'>fc< L %^rJtifr — J5 &m&oI1fe-e$>Z> (OTA. 

m~<0£ 3 2 4 rtK43tt£&&ft]E£f&ifi-r'<< Jf 
> 2 5 8 fC&A/y-X ^?PJ 2 4 0 CO 5 

■£co4>&< 1 1>— Tjco&sj&tCcfco T^fiS^n^^rxcoM 

[ 0 1 0 1 ] A'J^3 2 0 ttl7/^ctA'y y 1 8 ( 13 

^co^xcojiftn^^j5£-r^ < ^^coffl^^-r x 
^29 o^itsn^^c^^T, ^-coE®{iS^«i^ 

b, AO, CtltCj; ^Ttf^MSIAP 3 1 6 

40 ©^pjiJct>&^TS»f-rs. b^b. wm<Dj£timwm 

JfE^XfflA^^>^2 0 4R^ir(Dl 3 2 4 CO 5*1 Id 
fiEStlfc^, Ajl/y 3 2 0 te#X3££g£ffl AP 3 1 6 

^n^. a*;u^ 3 2 o#ffi£<B<fc5i;:}&j*5nfc«£. 

A*;U^ 3 2 0 G5a*aa«**6*ft2 2 OtZft^oT^^Tj 

48§fflXP3 1 6 bT#@^rS]tC&oTM^£n/i 
ffi«^C/t;i.7'3 2 0 SWAStSCtiaO, #Xfg 

^gifflAP3 i 6 %mz>ffim<Djix<Dffin*n®T2>. 

50 b^b, A*;U^3 2 0 (Sm — COA^ ^ > ^ 2 7 8 (CjfT 
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%^<Dm%Eiz& ofemztiz. a^m^mxu 3 1 6 

-©13 2 4^^©^^©at«i^ijfisn5. str sb^n* ji- 
y 3 2 0 liSS-o&B^sss^o&e^l&nrilg-c* 
5. o£o, A*;uy 3 2 0 \zmmmizm-<D&m\z&m 

>y 2 0 4 l*iCDJE;*J##X3B±ffi/W x >^ 2 1 2 f^GD 

[0 10 2] f§ = ©m 3 2 4 0S^JtJDJEtC e t-pT^r:W 
2 9 0 *««tw^ nfcStC*5lt4^-©m 3 

rtyif 18 (0 1#I) ft^fttfTttm^n^iftfCl^ 

(Mz.it* 'j>t3i< t^-mmo^mtfiX 

I&lg^cDtiSDici; D<>7l/-^2 0 2 (£<£ffl 

iifflioessisirj«-rsct&'&tr) zm&ir^o&mji 

< liffiii^xatX^^/'y-X^^J 2 4 0 OD^AtCcfco 

iff tic (D J;5fcjSS5&<D*D 100X^>71/-^ 

2 0 2 rttCfetiT^^-rs. :tlfiX7/Si^y^l 

[0 10 3] £<0$g = G)j&ffi<B + #fc&JII£^T*fc 
3 2 4 ttEATCffJEt 4 «t 3 

11:^^X77^-^-^- • / X;U 2 7 4 &t*£T<7> 
#X3t£2§fflAP 3 1 6 <D?-*><DXX$££.%Bm&a 2 8 
6 K§t>jfi^«fS#tt, ^^X^tS?ffltBP 2 8 6 ^f>'> 
& < t & 1 5 mm BBS b T H 5 . u©MIBIJ4mm*^ 
8 0 mmWlSS-CIS^pJ^T^S. fg = C9^3 2 4 OS 

^e^ — 3 2 4 'N.o^^rofiEtSb^BBte^nstAfitrtc: 

WttjgfciSHTtfS — (D£ 3 2 4 ^i:^sn5ct^njffi 
<hft£. BH -5. 8ftK©/1JU:/ 3 2 0 (0#ftlC«fc9i6EE# 
7ffl/Wy>^2 0 4 A^Sl©S 3 2 4 ^ CO Jm J£ ft 

iniJBE«SR#S&-tf>£ 3 2 4 (CfilSU^ 6 ^ * tlT ^ S C 

[0104] ml EE CD M fiVi" ^-Om 3 2 4 <D%)m&n 
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§ff^<, #X^£§gJ8AP 3 1 6 it. XX5£!kmm& 
P 2 8 6 ^6i-»tClBpgbfcffiBtJ&^$ns^t^» 

# (#X3££3§fflAP 3 1 6 Oft*^iSI(C«t^T^gi3 
nS) ti, grOA>7y>i/ 2 7 8 ©fi^*|6]l;ficT 

779 — n—) — • /x;U 2 7 4 corgis ti^t^lii 
10 [ct^-a-tj-- • yx;u2 7 4 ossbbj; 0 

(gp*>, -f-->X-^ 2 2 8 (Cifi^< 7?ft) fCgBB3*l 
[0105] -f>7^-^ 2 0 2 <DHM(D^^^ ><D^T 

Oz/>if 2 0 4 CD^Steifa 15 0cra'A^|54 5 0 c 
m\ % — «g 2 5 4(D^ifi^l Ocm 1 ^^^4 0c 
m\ R^-©S 3 2 4©$fili*!ll cm'd^^S 0 
20 cm'T&^o 

[0106] *^s^(osM*^-rfc«>(w-mfiw 

7y>i^2 0 4 Oillli^5 9mmT*§. 2) &JE# 
^fflAr>> ? >^ 2 0 4 (D&Zi%m 2 0 0 mm7?&S. 

3) kje^^^a^v >^2 o 4 t^^m^^e.^^^ 

4) S5JE^^fflA^7>?>^2 0 4 ©rtaS«fl| (&J£#X 
mt\?i?>#2 0 4 CDftg|5C9? ^COJJDJE&H £^trg|$# 

30 jg2 0 8 0$Kttt$n&^) li*«I 3 7 5 ccT*5. 

5) tfXfSi^A^v^^ 2 1 2©^-&Oi-©ACv 
>^2 1 60ilg«^2 0mmt^5„ 6 ) g£ — 2 
5 4 CDS£ tito 5 5 mmtSi^. 7 ) m~<O/\0 S J> if 

2 1 6fittM^6JglSdtl. 5mm 
W^i^f 8) ^X?g4g§A>7y>^2 1 2 
©^^cr>^-c0^2 5 4 c7)^gU^^fi^ 1 1 c c 

£o 9) ^75E4igAC?i;>^2 1 2<Dz>*><D&~<D/\ 
O V>if 2 7 8 CDiE^tiS^ 1 7 mmT^-5 0 10) 35 — 
«^3 2 4 ©fi3«|59 OmmTfc^, 11)^~C0A 
40 W>if2 7 8 »iUcJH^ej&J5i£Sn, ?5o-e©i«^ 
1. 2 5mmO«J?£tUTU5. 12) ^/X364iSA 
W>#2 1 2 CD 5 ^CO^-CO^ 3 2 4 CDftg&^mte*$ 
HccT^. 13) -f >7l/-^ 2 0 2(^3mm 
CiKgSt1"5A^©MP 2 6 2 *«liT^5. 1 
4 ) 77^-A*-t- • / X;U 2 7 4 cDrtgfijft 2 . 5 
mmT&£. 1 5 ) 13 X ffi P 2 8 6 \%m 1 0 m 

m«)igg£«B*.T^5. 16) ^TCO^Z^^ggfflAP 

3 1 6 Ji^Z^i§gffitiiP 2 8 6 e» ^ 7 6 mmRirflU 

fcaatcEffidnrir^s. w) /x^2 7 4 H^73e 

50 ^ggfflmP 2 8 6 ^6»7 5 m m g| Fa 1 } U fc fi ffi (C g2 ffi $ 
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nt^5. 1 8 ) 7 a. — +f 2 9 8 cDftH&ig*gteift 4 
c c T & £ . 1 9) -f>7l^-^ 2 0 2 (4 1 2i©7-f 
7a-if - #-h 3 0 0 SWUTU*. 20) 

DX. CA, TMETNS^^^^]^f t^ttEtDli 
<0*&ric&£"£tr. 21) <>7l/-^ 2 0 2 ftcDj|£j£te 
1320. 7 M P a 0 . -f > 7 U-^ 2 0 2 fticteift 

140 g ©spjESRKA^^nTiri*. mmzmno 8 5 

% — t > K ) HTJHJ>T$.0, 15% 

yi--t>h) 22) O7i/-^ 2 0 2 10 

©iSSfitiWl, 2 0 0 gl?^^. 

[0107] au, ^jE^^fc^xoDisn^^m-rsfe 
K*A^8Xi^fi3 0X, y;u^f>^^j 6 0 %fr *>m 

9 1%, &^A'J-)A^0. 5J5^6»10XT*S 
[0108] O7U-^ 2 0 2 Oldf^SH 6 

07 Ai;it<t^i;, mzzommr-f 2 9 0 

vtmiz&^Tmm-?& 0 , Ajuy 3 2 0 ^^jee^7>^a 20 

•>y>^2 0 4 £tf£- 3 2 4 ^6»Kt«i^SM 
I7/^A^18 (BU#M> CDjgRlA*&£fc 
C ££^TM^ftfI^t£ffii§/-te>1t 1 4 CEI1# 

10 fc &-?T&m£tlfcM£, -f-->X-^ 2 2 8^ 

-fx^X-* 2 2 8 ©fg£fe{fcteffl-cDEf§m 
x^X^ 2 3 6 b, ,^^/7'-7^IJ2 4 0 ^^ 

ifcStt, ffl&*X/7-7,?m 2 4 0 W^^ctiffiil^J^U' 

o 2 5 8 ^^^5. mmmtfi-t>2 5 s&mM 

#Ztt#X3g£g/W5?>^2 1 2 <D^-£<Z)g|-<Z)^3 30 

iamit#*#m-»£ 2 5 4 rti^a-r* £ £<t, ^ co 

y 2 o 4 ft^»fiA£-tf£ ^ i (Ccfc 0 , :tlb© 
ft tc c n iz ttfo b fc je 73 ifira b s . 
[0109] ^-©^^^^ 290 asiwfcisraic 

fifcgrb. cntC<toTXT/^^/\*-> 9 1 8 (01^ 

4 ft(C;fctf SjE^igjjD^gm, -tcoftas^Kiaffiiitfx 
£^ftT£ ' £ (C J: 0 MBflxm !\t>V># 2 0 4 ftfC 40 

>^2 04^^~CO^324 Aie»«|-rS<t ^ iZrffrZf 
3 2 0 & m-<D/\W>lf 2 7 8 Wrt^tC[6]ttT^JQE-r 

iiSHoi^a^. &}£ji zm/\w>tf 2 o 4&itm-<D 

g 3 2 4 CD RIJ ©Sj^W ftmm & Semite ^-coftglS 
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[0110] 13 6 C iC^T<fc 5 (C, m~cO^ 3 2 4 ft CD 
JE^**ffi;£<D<I£TPJi§bfc«^ m = ©^m^^X^ 

2 9 o ±izM&ftm-t zffiftE.tite&zziDmmT 4 

2 9 0 ^^1(1, ;niaot^X?E4^ffltllD2 8 6 
SI^Tf-f 7a-1f 2 9 8 R^X7/Sc^y CO 

i#d ^ifii^5#x©ifttta*jgj£3ft£. b^b. is 

6 CR^07 C»C^-T«t -5 C ;U7*3 2 0ia^XilEi 
t£fflAP3 1 6£WmT3£tfC<fc0i£J!£;tfXffl/\<?> f 
>^2 0 4)&>S3|-(D£ 3 2 4 ^0DH$Wfc#X«>ii«En 
®6DS^i7Dl:^1-J:^l:, &JE#X 
ffl/\7y>^2 0 4S^^-Ot 3 2 4 ©PB ICftJfc ©JE 

# 2 0 4 fr$m~<Dm 3 2 4 ^<DmJ£1&m<Dffitl$:&f& 

t^<^;^3 2 o $^/7%fflAP 3 i 6*>e.«tpa 

£it£ 0 fll^tf, Z\ Z t:^TA^7*3 2 0 (Dffi& (#1tL 

%£2sfflAP 3 1 6 \zi$vx&%£$LT^mif5-?z>m,mz 

&\*^m&<D&fe1Eti&1fimi&&lL$k\zrt)l7 Z 2 0 co 

otW^. b^b, /'(;^3 2 0 ©M«^-©A 
r ?y>y , 2 7 8 <h(DRa©gr^£iHtft-rs. 
[0111] i^±CO C <t 7^ £ . <>7l/- ^ 2 0 2(Df 

it'-f xiiOEacoftit^j #>^-r ymii^J. is 

-3^ 2 0 2cDlS©^/>$Blii:t5. CCO^ — 

i#tcr -79-n--r-~ • j X)V2 7 4 

^^4^fflAD3 1 6 (D^^(Di1xm^mmo 2 8 6 
(Cgfeiauffi^*!:, T^Z^^igffltHP 2 8 6 £CDPSJ©SE 
KA^S^C ttcj: 0. i7/^/\*-;yi8 CO 1 # 

[01 12] ffitZ<DJ: o izftfev^Tf-f >i:*^T, -f 
>^U-^2 0 2 (4AJU^ 3 2 0 co^ffl *^^TH9SacO 

mm&zsmf£mm<D8imiz<k omm^m-v$>^. mmm 

m\$m-0& 3 2 4 ft iCfc^TMftiBJEftRH (WAtf, 

colig^, ^r®1 3 2 4(^lC^^T£i;^ijS^^(D^ 
fitt, ^i^/y-X^^tJ 2 4 0 fiDj^^ctCt oTIfJ^n 
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if, < >7 l/-^ 2 0 2 *ffift{tbfcftt?Sr©t 3 2 

i3muamm<D'>ti.< t $>m 3 0 i^t^so 
fn?&£^P! pj^BT^ 0 , cnci 0 A^y 3 2 0 <D>&m 

[0113] 08-0111*01 fC^TI^fii^^^->X 10 

taio tc^ffi pjig^^j^-r >y u-fommmm*^ 

bTUS. < >7 U-^ 3 5 0 ©«lSi*fcttftfPtt95IE 

©'f >7U-^ 2 0 2l:S(Hl/T^*^. 

^ 3 5 0 H^JCiife^^JT^^ffltCii^bT^^^nT 

^3. <>7i/-^35o«. &izm&<Dmm<Dmmm 
m?Ltf, x>*-i ymmm* m&mmm Rztmsm 

a. 20 

[01 14] [g 8 {i^fc^-r J; -5 iz. Mfc-i >7 u-i? 
350 nafK'>-;u*ns-t^< -j&ftm--^©^^ 

3 6 2 Rtf 7i-if4 5 8 & ^ tr * 5fe/\ r7 v > if 3 
58t. **/\r>^>^ 3 5 8 (D^/gtCiBoTflJltftte 
tlfci£jE#7>fflA^> ! >£' 3 5 4 (#JAtf, 
JE^XfflA^v>^3 5 4tt»SSP4 4 2, 4 5 0tC* 
tfZm&lZ J^T^ffeA-?^ >^ 3 5 8 tC*tbTifg£*J 
ffiT&S) . »JBE#*JflA'7>* >^3 5 4 t* K - x *y ^ 

y 3 5 0 <D^&m&\Z* H-f >T7 U— ^ 3 5 0 

m-tDmm^j 4 2 8^(ffl^-r^<(^x^x^4 2 
8 _b k # be 73 & a m m 2 -tt £ s6 1 3 m - co m £ x -y 

7^ 4 2 8 (iZCKifU^ 4 2 8IJ'f>7k-3' 

3 5 0 R^irmA7^i8 mi mm) ©ra©;# 

fflTSj^-^ft*. Hie, ^Ttcf^-r^cfc^tc, -f>7 
U — 3 5 0 <7>grj © #J j& «U H-f>7l/-^ 3 5 0 #fi 
Jiffll<0ffitttc:(*BtUT^(C^^5B^S 3 6 2 rtC*3JtS 

lff^^ffl/\7i?>^ 3 5 4 ©S©l*iffttft*©*i 

$0:7 u-^ct ostc^< uo 

7y>^3 5 4 (CjHIto-5JE73«>Si|^ttfie5fc(Z)*g)«< >y 

[01 15] ^^A7y>^ 3 5 81*07^-^35 
o <D&£jj\tnizmzfz> +'frtt 3 5 2 0)^il:EI$nT 
430. (5j + *A'7y>y3 5 8li^7^4g? 3 6 2 t, 
f5j#Xfg£gg 3 6 2 l;^LT^Ofi^^[fill;i9oTi^ 
5tl, ^H^5E4g3'6 2A^«BllL/lf^7a- 50 
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■tf4 5 8 t^WUTl^. #X2S£gg 3 6 2 &tfx>r y 

3. -if 4 5 8 «*■©'>&< t t>-BK##*J*tA'7 

3 5 8l;J;9TijS5nTM5. #X3g±3§3 

6 2 t* K & -> 'J > ^ — <B # * & £g A 2 > ^ 3 6 6 
SWlTiJO. f^#X^±^A^ v>^ 3 6 6 (**&A 

7 0, H-A«fiD|HS 3 9 0 . R AT X 52 £2§5sig|5 * -f 
77* - 77t>7*'J4 2 OI:J;oT^fiK$nTUS. # 
(C, #X2g£g£A>? >^ 3 6 6 fctfcWJRSitCfc^T* 

-;^^j^T<<^^7 7t>7*'jffl*;i/^- 3 7 0 (i 

nAfy>^3 5 8 ©TBP&tfSJEfl^fflA^:^ 
3 5 4 ©jBgTj izMLXmWizm^^nx^^ (OTAtf, 
S&fflU 4 2 K:i3tt*!&J*f;:«fc*i|g&> . Ai*cr^-fe> 
yjffl*;P^- 3 7 0 ttjgSJfcj&jfcT yfe>^U 3 7 4 

ffi^bT43D, y-i^Mt^<t-'J>y3 7 2 £ 
ffifflbft*. ^»4S 3 6 2rti:*S^TM77t> 
7" U 3 7 4 ^JnffitKSA^»«t-r*fc«)Of&EB->-;US: 
M&lT"<<, ^-©gaif^^ (Sij^^f^X^) 3 
7 8tt^^7yt>7*'Ji*;^- 3 7 0©SSfiB(c:*#U 

^ X # 3 7 8ttjSi«(77-fe>7*Uffl^JK- 3 7 0 © £ 
A^x>i^3 8 2 ©JSBBt, ^ykT^-fe>y'Jffl^^y 
- 3 7 0 (73 ^^©^^7-yt>7''Jffl^;^- 3 7 0 © 
3»* ^ 7 7"3 8 6 iLOfelfCiSMT^gM 4 6 Ctto 

[01 16] 3 9 0 li^X^S8A7y>5'3 6 6 

^m-co^ 3 9 4s^i-©t4 i 8 tc^&i-rs. tg- 

3 9 4 ttt*A>7i?>^ 3 5 8 OTfiP, j&*7y-fc 
>7Uffl*J^- 3 7 0, &tfPfti£ 3 9 0 CDj&SlCci;^ 
T^^^ntiJO, HtCl^m — ©^ 3 9 4 \3.£k*X7 *y -fc 
>7"'J 3 7 4l:»tffil,TJgfi!ESnT^5. ^/^384i!SA 
7y>y3 6 6 ©fg — ©^ 3 9 4 teg K «IJiS!l ^ U 
<>4 0 4 £WbT*>9, l^itii^jy U-T > 4 0 4 
^Cl7/$iA^18 (0 1#jS) ^<DJJX(Dffi 

£ 3 9 4ttMitffl££UTft&^tf 5 «| 
it^J^K > 4 0 4 ro,6j*c£*S8i'r*fc«>(;:, jg^J^/S 
i)</7'-7^^4 0 8 8 9 w t % CO R D X & 

1 1 w t 9S«07Jl/5=!7A^*S^trRDX/7JP5 
-r7A-y-X^ffl, tfcliPlRDX/7^5;7A' 
y — X ^^JCO ^ ■&« 0 . 5-5. Owt%CDRDX&tf 
7^5— ^A*0. 5-5. OwtSSCt Ha + 5/7'P 
hTJH:;Ua-^ tffilft Ufcy-^^ffJSffifflf S C «t fe 
^Iffi) S^7-yt>7*'J 3 7 4 0*<tfe-»»i: 
M^T^<fc^fC|g"C0^ 3 9 4 co^^tcSBSL^^c M 
WU7>2 *J — > 4 1 2, y-X^ • ft y7 m &1Z\*Z.ri*> 

izm?z> *>v>temmmtf u-r > 4 o 4 s^ik/y-^^ 
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3 4 0 8 a*£#«t-r s 

[0117] f&-<D-& 3 9 4 tt, — ASWK^ft < tfc- 

o©ittt'J7^xifciiliilio4 0 0 (^HfflW-rtt 

zio) t;:£oTBffi:tf*JBAr7x>^ 3 5 4(c*fUT8 

vtmz2$^T&—<»M 3 9 4 rtt; t>#* ns 0 ^nss#j 

(EP13. ilP 4 0 (Hi 2 2 0 ±fc-S-<Ofi,&£W 

3) . ^P 4 0 0 ©-y--f XStf/S fc(i»fi*OStR 
l/-^ 3 5 0 <Dttf££IEL < WS-TSfca&tcffiffl pJffi-C 

[0 118] J^Ttc#^-r^ e t-5tC, ^i*/:/-***!! 

4 0 8 ©j£*£ .fcoTJBjsfcStlfctf^tt'f >71/-^3 

[0 119] mmX7,(Do*>(D — &%m-<D& 3 9 4^ 
SiSJEflXfflA^ y>^ 3 5 4 WC3grttSutfi. X 

ai^xy /$t/t«; ^ i 8 <Dffim<DBMm m& 

\Z. m&JJxm/Wzs># 3 5 4 7^Sg~<D^4 1 8-v 

ftT5j££fCT, ftift#*£i*JE#XfflA#> ? >^3 5 
4F^tZiSW-r-5C<i:^^Sb^ 0 -jRWtc, F3fS<B*S# 

(USAK, ffiii^XCD-5-e<D^4 0 XKT, ^O-jtSW 
K 3 0 % KTOiS^SS^^ffl A!7 v>y 3 5 4 F*g 
^36 I** 3*15) ^S&ff^KiftJEtf^fflAtfS?^ 3 5 4 

[0120] It it ftj ^ U-T > 4 0 4 (0 jAc^ tC *S 5 S5 

4oo^ffifflLt«^tt), ^< (DttioffiMmmf&'C > 

-f >4 0 4 w^^cfc^SfibTiU^^cli^JE^iitin^^ 
X3££§§ 3 6 2 rtfc:Kf*|fi5£<*ft*. i^m^ 
XfflA^->*>^ 3 5 4 <D^«^f^<0 6«?5*pI«iT£BS. 
Cnt:«toTSffi^XfflA^ v>^ 3 5 4 «i£0^)?^ 
«'>$tS:<!:t. HE^^fflA^y>^3 5 4f;gI 

ej^£ft£. Cn^^Stfe-f >7l/-^ 3 5 0 Wli 
WAfcf. S5JE#Xffl/W v>^3 5 4# 

At-¥J-f >f (6. 4 55P77-fc>^^-h;U)^rcO 
W4, 0 0 0 #>H (4, OOOps i) Oi^, 
1i7*mi\W>9 3 5 4 OM<0m^Rffffl^J9(ii^l0. 0 
7 5-f>f (fil. 9 1mm) iT5 C t^TtS. 
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[0121] m-<D& 3 9 4 j&>*>««lif|#*eo£fcisfc*i 
(#JAtf, «tii:tfX©lgSftSa>'>fc< £ 5 0 %, M 
tC-«WtC(i^^< t fe^J 7 0 %) (i, m-<7)^4 1 8 

^£3gf*J ^7324i»A!7'V>^ 3 6 6 W«r{0 

^4 1 8 fi^^^^^A^ v >^ 3 6 6(7>^ — (75^3 9 

4i;MLT^/i< £ fc-o©jfii;tfxffliimp 4 1 6 

^^fflii^p 4 i 6 tt#*sB£SH§SM 39o^sitt 

10 JgCXTti*. ^Ttc^(3l¥jili-r3<±:otc, SGJEtfXfflA 
W>?3 5 4 F*itC#aE-rSJteffiftKM(7)X7/^±Ay 
^18 (HIW (c^-TS^AflSKtt, StZ^zicD^ 
4 1 8 fttCS&^ftoT^. — CD^ 3 9 4 ^e.m — 
G>£4 1 8(*g^flKn3«iift#X<h* SJBE#;*fflAC7>?> 
^3 5 4^6®-0S4 1 8 ft^ ftt A Hi: CO 

^fc^T^-C0^4 1 8 cDftgMC&Jt-r^O., tftiitf 
X^iSmP 4 1 6 \tm=. <D&4 1 8 KiSl^TiRflE C 0*J 

^fStirti, #xf££^<z>}£it#xfflii^p 4 l 6 * 

MP4 1 6 ti^roM^f^^SP^tC^l/iTS 

[0122] #^2g£^A<y- v>^ 3 6 6 CDfgZlCD^ 4 
1 8tJ^ — 0D^3 9 4 (C*tLT-£<0£$77FfiIK:i&oTffiE 
^^7»4SIBS 3 9 0l:«tt)Ti-Oi3 
9 4?l^»B3nT*S0, ^E^7fflA«7y>^3 5 4 

30 1 8(i4 3 ^A'7> ; >y3 5 8 ©tF B 1ge^, #X2S£g|R& 

1 3 9 0 2&tf#X5S£«Sg€B**y:/ * 7yt>7*U 4 

2 o fctoTi^snt^s. #xfg£2g*$g&*-v y y 

• 7yt>7*'J 4 2 0(± * * A > 2f 3 5 8 tC #L T 
iB SMC >B ^£*1T is ?> («AH i§*££fi4 5 4 fC*5tt£> 
fcfttC , *jfeASv>>^ 3 5 8 <&±6P»*fcJE 
^XfflA^7^>^3 5 4 © _t SMC *tUTifi«J 

T^S CM AWT, &*£3&4 5 0 (Ciitt^^^tC.fc^^ 

£r) . ^-o^4 i 8 tt#W#SBlci5^T:fcficDjta!E4£ 

»SlTLT^5iti& l JSSISP4 5 0. 4 5 4»4«lfl->- 

• 7yt>7"U 4 2 0 «4> fc < £ *> -TP X»£|g jfi 
aiP 4 2 4 C — ^^0^$ nit^S) 

a^g^Rff^co^PHis-c-f >^ v-2 3 5 o , m\zm- 
-r^<, t,^ 4 2 8 \zrt7,m£.mffl&* 

f;7*'7->t>7"'J 4 2 0 LTiS^tCJ^^^nT 
(WAS, ^fi&SS 4 5 4 (C^tt^^^tCJ: 3 

[0 1 2 3] ^ — <D ^ 3 9 4 &^i"(D^4 1 8C0rrf1C0 
50 jliKCi V , ifji^jy U-f > 4 0 4 (DmefefCct oTf^/JJc 
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£n^ffi^#*&^6*/7-X*#J 4 0 8 <D&>XiZ£ 

4 i sftizmftznz* &Tizmm?z>mwizm-J< m 

-(D^ 4 1 8 rttC^tSt^ftJE^ifJJDtCcfc 0 , g§ = c7> 

^m^^ 4 2 8 temwtemffiizffli&znz. z<om 
-f >y v — 9 3 5 o & e> (DflTsvmtiifi? * ? j.- 

4 5 8 tilg[©r^ 7a-lf • ^- h 4 6 2 $IAT^ 10 

H-*^>7U-^ 3 5 0rti:#jtt5:i«!:, #tit#X 
&tfjUDJEi«!??5*X7/#£A*-.y 7 1 8 (0 1#flB) ^fa 

li^^^Htc{£iiT^ Z£<D?%<D'J>tz< ttji^n^ 

[0 12 4] ^Zl(0^4 1 8 liiSJBEtf^fflAtfv^y 3 

0 3;b< t£}g&tf>;tfX3i£g§fflAP 4 3 2te&JE#XJ8 20 
/\W>if3 5 4 R^Z«^4 1 8 ©P*acOgiS£&# 
bTHS. CCOi^m. liSiJ7fflA^y>^ 3 5 4|^0 

jtoffiiisjas-OT^4 i 8 fo^m&fizmA-tz. 
ftfeoyT-tf-i y&rztem&iz&^T , z\<d^^<d^t,<d 

4 3 8 < £ h — -3, iff * b < te£T(D#X^±2§ 

fflAP 4 3 2 (;S¥ittEipJiT*S. #6WHtC:fe 
V>T. A*;P7 4 3 8^C©ffi«»C*3ViTS5ffi^fXfflA^ 
y>^ 3 5 4 $»I4 1 8^6^ISK:^BirSieMf 

CD^4 1 8 £#X38£&ffl AP 4 3 2 _h K *3 T E& JE # 
XMA>)y>y3 5 4 6» b & ^/N*;^ 4 3 8 CO — 

0 0 2 O3 1 (ISO. 05mm) ©)l$^lx.fcXf> 
^J>?l/n-jt^^A;l/74 3 8 R^ 
#A28£ggA^->*>;7*3 6 6 OrtSroraCfigfflnlfigt?* 
<£>. Wt>, K)V7 4 3 8 C0^^^4>^A^ v >y 3 5 8 
RtfRSS 3 9 0 ©PfllC^Sn, AOA'J^4 3 8 cDflff 40 
S&A*te£*££3ftTV>ft^fcfi£>A , ;i/:/4 3 8 

[0125] AJU74 3 8 (DJgtK teSE&CO *> (Difift * b 

i^©77^4 3 8 a, 438b (1314 
(A) , (B) ) ^&Aa 4 3 2 ^l;EIt^C<i:^Bl 
;n6(D^7^4 3 8 a, 4 3 8 blifi^- 
4 3 (ISI14 (B) <D&\zm^) \Z <fc o T -f > 7 U 

-^ 3 5 0l:Ife$ntU5Ct7jtaiL^. 7 
7^4 3 8 3, 4 3 8 b*?rfi£ttfflS« 4 3 3 (CfcoTA 
D 4 3 2rtiCSf$t5ut^a*l/^. 77^4 3 8 50 
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a, 4 3 8 b u^mmmiztdm<Dm<Dj\^ -f u ? k< > 

7 U-^K: t>fcffl?J fig 

[0 12 6] KiOCt^e., i^JE^^iflAr7 v>y 3 
5 4&tf#X|££g§3 6 2fiD-E-n-?n<0rtfiPt=tfc^*ffi 

^tt#««st=^^Ttaa^«?T*s - b 

^b, ®i^^S|£7ctiitii^J^U'-r > 4 0 4 co^^c^f' 
£UT, -f >7 U-^ 3 5 0 c7)^^0EE^tiHfrMcDfi^l 
SrSric-rSfca&KlS^K&fcS. ^ 1/ < > 4 0 4 

1 8 ft Officii JraiT^< '>fr< tt>S-OS4 1 8fH 
C^tSSilA^itetS. <>71/-? 2 0 2 *t'>a< 
tt>-OO«lHP 4 0 0 *t1-4«^ l Mit#y;<D-gB 
ttS5JE#XfflA»>y>^ 3 5 4f*3t8SA-rS t tt>tC, 
PIS5ffi^XfflA^>?>y 3 5 4 rtCDiE^^iijtJD^it^,, 
m~£0^4 1 8 rtfc^W-Sffi^iiJDaaEttiffiiE^XfflA 
^y>^3 5 4rt(C*ttSJE*itJD3Sm<t OH^^^C 
t*«Sf*bVi. ^<0JE^3iiftl^aE©|gttm— ©^4 1 8 

StXS5ffi^^fflA^^>^ 3 5 4 co^n^'ntc^bT*t 
i^X^lAt^Ctt, -ttt^cDtittffJfc^fiMtCg 
^T£b£„ CWJETj^tCct 0 A'JPy 4 3 8 (i^A*;P 
74 3 8 (C#bTg^bfc;tfXf£±g§A^ v>7 3 6 6 

XfflA^y>^ 3 5 4ft, ^7^4ggfflA0 4 3 2 ^1 

i^nsctcj; o^r©i4 i sfrzmffizn&o m 

&<Ort)V7 3 2 0 ©^>^UA — «itt»i^«)A;P7 3 2 
0 RTflBfc-T*. ^ — <D&4 1 8rtOJE^3^3f^ 

4 79 4 2 8 <DMWL\Z&K) 13 X%£#§ 3 6 2 6 5* -r 7 
a-lf4 5 8S^X7/^ciA*7^1 8 (® 1 #88) ^ 

[0 12 7] AJV74 3 8 «r j£ G? if -f > 
Ci3^Tl7/^A'-y^l 8 ^<D1J7><D 
Mtl£m#fiZMf&~?Z>C£$:Wr<g-?2>o ^iC#^<Ox"tf 
OCfe^T. AJV74 3 8 C £IZ£ 0 ^~ 

©^^7^x^ 4 2 8 &mmizmi&vmz>mmizT%i=- 

(0^4 1 8 *miStflDffior^Tft5. -f>7l/»^35 
0AmjP74 3 8Stl/ft^«^, ^it^^^mzico^ 
4 1 8 frz>-fcE.1S*mJ\W>tf 3 5 4 i*jcatA-r £. 

^-©^4 i 8 <D\H&&tt&m=.<Dmm^ J 

4 2 8 *fRBrb^SJE*<aSTlSjEni-rs«)tcHJwS 
^P*fil|SSt5. b^b, m~«^4 1 8^^ffl-r^>C 

^^CO^If -f >\Z&\ f *-cm—<DM 4 1 8(D^ff|^ + 
»l:/hS<t5C<!:<!:. A*;U 74 3 8 £l^ffll?i<Tt) 
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1 8 (Do t><D'PU< <t *> — JjOMSi&iZ X^TBtfLZtlfz 
[0 128] AJ^4 3 8 (iir/?ciA-; if 1 8 m 

i&m) ^v>jix<Dffi.n$:Mf8.'?'<< w,-<Dmm?<< s\ 

JE#XJ8Atf^>^3 5 4 &£*Jg=l<D^4 1 8 <D m iZ J# 
dtSnfcS^. A;U:/4 3 8 ©±SB@t&Sm#X5B£& 10 

3 5 4*»5S-OS4 1 8fa^<Dj}X<DffiW}/fiM1&iStl 

/\'J^4 3 8 C?)TStt^X^4S§A^y>^3 6 6 

izttisX&Gznitvtmzmmtstiz. n^y 4 3 sa« 

4 3 8 li^Dtt 3 5 2 iZ fa -d X ¥ S;£|rJ t~ if* o X ft ffl 

£fctt;tf*3££SgfflAP 4 3 2 K#LT 
^S^f6]tS6^*nfcfll«WC/ 1 (Jl'^4 3 8 £R8A£-tf 

[0 1 2 9 J i^jtaffit3=koT?g-CS>^7^ 4 2 

mm %.tfm&<Dmm<Dtof£i&m >pu<t% 
~mm<&^ft&fi x%^trhv>izftmtstL2>^ft&m.fc 

H^fetet. coig^, m=o^4 1 8 t*7 y* — n 

RZf&X/Zf-Z?miz£?Ti&tfL2tlft%7s<D£1lllim 
<D'PU< £%ft}9 9 %. Mfc$?*U<W:C0>cfc , 5fc*8& 
Oft 1 0 0%^<>7l/-^ 3 5 0 rtfc:i3^T»£T 
*. ;n(Jl7/^'7^18 iZtt?Z> 

[0130] ji^^fflij^w^fflc^-a-^n^^J^tc <t 

>71/-^ 2 0 2 Kfc^Tffi/Bl/fcJ: otZ "fiH" S — 

< >7 U-^ 3 5 0 &mmTZ>faiZ&VZ>. "&V>" S 
~ CQg* 4 1 8 W&fflSrfct^ ^< , ^~C0^4 1 8f^(Cii 

%mmxx'&zfi}Qfei&ne>M£$:miz z> z. t^pj 
mx$>o. z&m&temizi&m&ztmmjJxvM'SiZGZ 

MS* Ztztb <DMR.fi s\tW is >y 3 5 4 7^£>^-Og4 

1 8 ^<Di5s\<F>m.n {^.izfiammn* ^\tx&<omm so 
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fc jft ^ SI £0 

46(c^-c^^4 1 stoiz&wzmmmxz&tfm&mn 
co 1 3 1] mtz<DMffi*M&-rz>-'o<Dijm£ u 

ggfflAO 4 3 2 SUMWiCTK^^Ifil'tca^SSipSrtC 

sen, cne.©AP 4 3 2 <Dtp>i>$&rfm9 

l:^>7l/-^ 3 5 0 Og^^CI^S^^i 3 5 2 

S. fill -6, S&HWKiSilSmfciiEtfSAa 4 3 2 n. 
CD^4 1 8 ;\Vis~>if 3 5 4 ^^^t5 

jfcfi&Kfi^fRlJCStf S+'frffl 3 5 2 A^^S^rR](*» 

T » ttl0AP 4 3 2 ®-«9Stt-OO^m*IfilK:3g^5 
SJiCEBSn, fftOAP 4 3 2 ©BUCD«p#H;j8iJ©¥ 

i3s\m/\*7z'>if 3 5 4 A^IS-©Sl'}4 1 8 ^ <D # X 

j&Stis. Miitf *&tf^AiTairaJ£&M©H&£^£- 

4 1 6 fct, # Xfg£3gffl AD 4 3 2 SI 

4 1 8 £Dp f gaJt^-r^BU^tCfS]< <fc 5 

[0132] -f > 7 U — ^ 3 5 0 OffiScCDx-tf -f >©Tf 

ro^at±< >7 )s — &<om&\zfeCTmuz>. mx&* 

-f >7^-^/\7y>^i^C^II^5 0 c m' ^ f> 
#9 1 5 0 cm 1 , m — <D^Z 9 4£D§ffitei&5 cm 1 ^6 
1515cm', S^^-<D^4 1 8 (Dgfifcfcj 1 c m 1 ^ 

>y \s-9 3 5 0 <DffiMtei& 3 . 25-f (198. 2 

6cm) -C&£ 0 2) *s>tf 3 5 8 (OfifSliiKl 

1. 6<>eF <*tj4. 06cm) T»S. 3) 
m/\0 v >^ 3 5 4 CD&£ fii^J 1 . 2<>^(^J3. 0 

5 cm) T&S, 4) iiSJE^^fflA^ v >y 3 5 4 Ort 
SP^fflttiKlSi^O^ («I 8 2 £7j-fe >^^- h;U) 

5) ^564SA7^>^ 3 6 6 O5^0S- 
OS 3 9 4 0rtfflJ$«l±lKl7 c cTfti. 6) 
g§A*?S;>y 3 6 6 C0^Z©^4 1 8 (Dft^&mtem 2 
cct*4. 7) \s-$ 3 5 0 (i*9 1 . 5mm<7) 

ilgSiAfc-^«)fll^D4 OOitLT^S. 8) -f 
>7l/-^ 3 5 0(^2 mm^iSS^liA^-^xDmii 

^xffli^P4i6£^it^5. 9) mmmt/u-t > 
4 0 4<o^isii^3. 5g-e^o, mmmmtfu-c> 

(1RDX, CA, TM E TN&^S^JW&WrSflfraE© 
S^O^fiS^Sr^tf. 10) «JE^fliA7y>^3 5 
4rt©#ffittfa4, OOOps iT^r), Sffi^^ffiA 
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Vi?>*f 3 5 4^(3^4 0 g © im EE JK ft 
0, IsJiJOJEi&ltCD 8 5 % (^JPA — -k> h) Jir>iP^> 
15% (^JUn — -fe>h) 1 

1 ) -i>y U — ^ 3 5 0 fct4fcfHA>£jgJ5£SnT^*. 1 

2 ) ftl£i3xm/\W>#' 3 5 4 0>ScOf*JJSfi|$l 0 . 0 

(1. 9 1 mm) T?& t) , fr-DHZilMft (Pr 
essure rat ing) .(#t^) B*5l 8, OOOps iti 

13) ^ikA^ v>y 3 5 8 <DU<Dmmum 0 . 0 

6 2 5 -f>f (1. 59mm) 14) -f > 7 U 

— ^ 3 5 0 (DfeSa(AiKl4 0 0 g 
[0 1 33] <>7l/-^3 5 0CD®jf££iai 

i i c \zm-3^-cm&*t z>. mi 1 Atc^-r^^tc, i§ 
«j&m^*«&ffisg/-fe >-y-- i 4 frzmm 

,&*7 v-fe >^'J 3 7 4 3 7 8 $ 

-5. 3fct^T, jfit^c/^ — X^ffll 4 0 8 (Bj&*K:«fc 0 ffiii 

s>j^K>4 0 4^$n5. mmm^u-i >4 0 4 
©j&ttJcfc DSfs-<og 3 9 4 rtcmiitf^a^jssn. 

^«m#Xtt#X3B&3gA^>?>^3 6 6cDS-(0^4 
1 8 &tfi$£E#XfflAC7i? >^ 3 5 4 [^l;SAb, 7^ 
•tC-CilDEEiSHt^SftS. S5i&*£ii;ffxa*Sg-©g 

3 9 4 fttC^ft-TS £ £ imAtam it^x^m-co^ 

4 1 8 & ZfiME.%xm/Wi?>lf 3 5 4 l*J tc §f£ A T £ C 

[0134] m-tDfflm^J X^7 4 2 8 £Mf$tCf&|gr 
L, :m;J;oTl7/?ciA7^18 (BIl#fia) ^ 
co#X0^i?)£:lif!&-r£fcaofC, ^©S4 18R^li 
/£#XfflA<^>*>^3 5 4 [*J^COi£i&if ii#XCO§itA 

Jg~C0^4 1 8S^ff^7^A^y>^ 3 5 4 0 
&$li:[;S^V^T^-0^4 1 8 \*UZ&tfZ>1£J]Mm 

mmtflm&iixm/w s j># 3 5 4 rt(c*3tt^jE^±gjp 
3Sffi«3gtcJbisis«fc'3 (cKffhsnr^s. mi 1 aizth 

A 2 V ># 3 5 4 £m — CO^ 4 18^ 6 #88-r^< AJU 
y 4 3 8 £#X?££^W>?>^ 3 6 6 COft^KfattT 

4 i 8fflro&&£mj£i-*WinrcB#«ttS8l;::fc 
tt^m-^^4 l 8 rtcojtaJEiKSt(OSitt«, S-0lf?4 

[0135] Hi iBi:itJ;ol;. ^z®^4 l 8rt 

m~<Dmmf4 x^ 4 2 8 ^«wf$*a. cnct^T^ 

X%£§gfflUiP 4 2 4 Ur-f — ■tP4 5 8& 

1 #M) ^chfiSA-T £#X 
COfitffij^f&i* n5. L^U, A;i/74 3 8(i^7^^ 
SiMAP 4 3 2 C tICcfc 0. RE^Xffl/\>J 

-^>^ 3 5 4 )J>6S-©I4 1 8 rt^^f^^fltSSffltA-r 
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3 5 4 RtfSS = ©^4 1 8 ©RfltCj&jafciSftfcfS, 
C co/E^MfcJ; OAJ^ 4 3 8te, EEEEtfXfflAtfv^ 
^3 5 4 ^6froS4 1 8^r6J^5JBJE*«H©aESi£ 

^^-r^< ^x^*#ifflAP 4 3 2 A^ntra-r-s^i^tc 

8co$jg (u-JUtt£fc-re«>&*m&£) fcj:*). - 
^fa^x y # . A'j^4 3 8 HMs2WJE^^tC=koT^ 
ft < i: fc#X3££2§ffl AP 4 3 2 fC&bTES^cSfctifi 
10 6^^F*J^RSAT£. BrrK<OJ:5l;:SfS-(D£3 9 4 

$®^t^-co^4 i 8 rttwffittWfcSfcA-rsj&nffijffia 

&tfffiii#X0>ig££<EiI-rSfc«&(;:. ^-C7)^4 1 8 
[^^0]!]DJE^^a^*Sii^Xco^tfi!)ti^i^$7ibt#^ o 

it # X CD *g — CD^4 1 8 I*JtC:f3^T&JS£ft£ 

[0136] El l 2 (iS(KUfc^:€f 5&tf«rttS{SAfc 

20 T^6o Ctie>©ftiBl(iWT»CP^-r5<fc -5 (CBI 1 3 A 

-f >7 U-^ 3 5 0 f^OO^JEti^ 4 , OOOps it* 
■5. PtFlTl (^5 5 'J^) (C*5^T, >7l/~ ^3 

so&ffitt^tu, 3iojti^jyi/-r>4 0 4i:^^i 

ZftTzmmtl XiZ& 0 , ^-©13 9 4, ESJEtfXfflA 

5 4^tX^-CD^4 1 8 <D-5-n^n<DrtasjE 

tr^itjtoU^Co H§-C0^3 9 4R^ = ©^4 1 8 F^CO 

30 ^©K»r^^ 4 2 8iO*TOi;t. ^F^T 2 

(ffiftitcO^J 1 5 'J^t) t^^T, £i-<Z>^ 3 9 4 |*| 
©JBE^fi4, OOOps iO»WttffiA^fil 0, 00 
0 p s i STtliJDL. ^~C0^4 1 8rtOJBE^jK4. 0 
0 0 p s i OfS*Wttfl8^&*9 7 , 0 0 0 p s i ^TigfiD 
b, St'iiSJ!E^xmA^> ; >^ 3 5 4 f*JC9J£*;te 4 , 0 
OOps iC0^W^i!i^^4, 5 0 0 p s i STiftin 

[0 13 7] ircfflgr^ X^ 4 2 8 ^§BSt$nfc 
^, m-0^4 1 SP^cOJE^FtiSTbfc. ^fWT 3t 

40 (i, ^SJE^XfflA^> J >y 3 5 4 S^r©^4 1 8 CO 
BBc0JE*H»i/t;uy4 3 8 ^UStt, CtliCctoT^X 
^^l§ffiAP 4 3 2*BmS-ltS<DtC + ^fefillCBL 
fc„ CCOM^, fg-C0^4 1 8[*JC0J!E^tiW^iiiiab 
f;. ErPAT 3 i^JE^XfflA9v ? >^ 

3 5 4 S^m-co^ 3 9 4 ^ 6>^-CO^ 4 1 %*^1i7*1fi 
ffirnVtz. fg~<D&4 1 8 [*JCOJE^ti^r B lT 4 fCiSt^T 
i^J4, 7 5 0 p s i CO^^fd^Tif tR L. ^CO^PJJE^J 
(Sfg:Tbfc. COB?fra»iiSEE^XfflA^ 3 5 4 f*J 

(C^J5. 0 0 0 p s i C0ffi*JE;bA*m(££ftfcl$Ffl£l3t 

50 »i — SUfc, CCOKSt. < > 7 ^ 3 5 0 (*Jf-*5^T£ 
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%£gg3 6 2 rtfc£(cM4>£n/io rco^m, iijJE^r^ 

fflA-)y>y3 5 4 CDJgco^iPSrittfHacD <fc -5 tC^4>£tt 
3&-COS4 1 8 ©F*JffiJE77#i£tfc&tj-5£ 
(4000-4600ps i CO B»1 T i§*£ "T & CO ^) 
a&, 17/5^7^18 (C # b T m H co 

[0138] HfffBOJ: ^ fC^cOx-tf-f >C*^T. < 
>7l/-^ 3 5 0 \Zrt)VZf4 3 8 <D&m £ {Sfc c> T ittf H£ CD 

i^iMtna^t^s, cttfimrBacDitgicDJi 10 

-CDS 3 2 4 rtdiSMTBMtiJDJEiStH (WAtf, 7 )V3 

14 l 8rtfc;fe^T£i;*«&ii;tf*0) "m-co" 

t. 4 o 8 coj&iicl:: cfcoTJBJfcSnfc 

^^eoSnojfiRSSttt, A;U^4 3 8 SiJJ8iL)5:Hg 

fcf, <>7U-^3 5 O^ffifijbbfctCf-Of 4 1 
8 [*3i;&V>T?££T3m-CD&&te, j£ 77 if ft £ JE 
*i£ft&&©il>&< i: fe^J 3 0 % I^T^l50 

Z\<Dm&, ^-0^4 1 
8 f^(wfeW5^b^S^*f«JM bT^iiftJEiC <££Dft®jCD 

m^^mm^m-vs o , ctitc^ d a*;u^4 3 8 <&i&s? 

[0139] m 1 3 A— H 1 3 D ft/\*;U^4 3 8 
fcS0aH(O«liS*ffl Afc>f >7 V-9 3 5 0 
©S 3 9 4, ^-0^4 1 8&^^JE^7fflA-7y>^ 30 
3 5 4 , $LZt\Z3L7 if 1 8 (ISl#jm)£:^ 

Ai*S£^l/T^S. 13 1 2 1 3 A~~m 1 3 C CD 
)t%tfrt>W*>fr&&o (C, AjUy 4 3 8 b ft < T 

t>|5j3?cot4fm£^T£ C t^-CS*. dtlttSfl^CDB! 
Si7 r >r7;^4 2 8^ffi^-r-C<^-C7)m4 1 8f*UC:fctt 
SS^JDffiSff — ©m4 1 8^-?CD#XCD8* 

[0 1 40J 13 1 SU&mWO/S-l 7 ] ) y F-i >7 I"- 40 

^©^j^M&^-r. - co^^0tjco-r >y u-zum 5 co 
•r yy u-?izmm^rzffi&$:ffi^T^z>fz®. *v>m 
m&iz-D^Tizm-vft^zmm UT^oR^stig 

[0141] !g-CDS 5 0 1 \tm — <D& 5 0 2 J: 0 *j A 
t!Etrtg£fflA.T^5. fg-CDS5 0 2 \tm 5 <D 

SSZKOS 3 2 4 «fc D fe^S»CS< K^StlT^S, ft-? 
T v fgXCDS 5 0 2 te|fi-CDS 5 0 1 Cit^T. S#>T 

'hsfc&aswrs. conis encyst* %>m—<D^. 5 0 50 
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2cD^ftfi^ — ©15 0 1 <OmM<Dm 2 0 #CD 1 

[0142] fe^c^zL-y 5 0 3 filg-CDS 5 0 1 CD®] 
^±^BH@^n, <-->X-^ 2 2 8 £7A J 
XJI/2 7 4 tSBSfi!LTl^. feAfa-^ 5 0 3 IJ* 
2tt£fcb. ^CD/lMfCit&cDil^TL 5 0 4 SfllATU 
S. ft-pT. HtlldgiAc^^-y 5 0 3&tf7Xhri/-* 
/X;U 2 7 4 (C^oTlg-cOS 5 0 1 T^ffS-CDS 5 0 2 

(c^iibT^-s. m-K^x^ 2 3 6 la^-n 

->X-^ 2 2 8 — CDS 5 0 1 t O r^COii 5 0 7 $ 
n\z IJMttl^. 
[0 14 3] ^-©S 5 0 2(J77^-A-t-/W7' 
5 0 5 tC<fcoTffin 2 8 6 K&lftStlT^S. ^ — CDS 

5 0 2 &tf7X J X 2 7 4 CDifi^dgEfS^tl 
fcf-^IIr-r 7^ 2 9 0tt/H7 , 5 0 5 6^LTlUP 

2 8 6 ^SHIiKiLT^?.. 

[0 144] WlgP 2 6 2 f£ ^ — CD S 5 0 1 £Mf£JS X 
fflA-7y>y2 0 4 CD ft g& £ £ b T & 0 AP 3 1 

6 tefg-coS5 0 2 tdKtt^n, #WttfiB£i3^TH:, 

3 2 0 5 0 2 eortSt^S LT^/i^ 

77t:i/-^;X^2 7 4, e^fa-75 0 3, AP 

3 1 6 Rtf&^CP 2 6 2 lCcfc^>T, i^jE^Xffl/Wv^ 
^2 0 4, m-COS 5 0 1 5 0 2 CDftg&CD 

2 2 8 CDf£gfj£n£ i-fflgf^7^ 2 3 6 )J» 
#8t;*n, ^^itii^J 2 5 8 ^M$n§. ifi!8IA>S 
^CSjRSSfe^XtiS — COS 5 0 1 ^cOJE7j^^J6fe^, 
£^fa-7*5 0 3^^TXtfl/-^7 X;U 2 7 4 5^ 

it^=o^ 5 o 2 p^cojetj &^#>&. -ecojE77^/^;u 

^ 3 2 0 £m-<OS 5 0 2 (OStcrRlA^ T^Kj^ it, A 
□ 3 1 6&ii5tS. fit. m^^XHTAtfU" 

^/X^2 7 4^^;W7"5 o 5^i;tlf$n, m^co 

fflm^J 7,9 2 9 0 

[0 1'45] t5t, ^ — COS 5 0 2 ftcDJUTJTlf* — S#6*J 
IC^Tb, rt)V7 3 2 0 ^AP 3 1 6 ^ffi^-T^. =fc o 
T v JraffiJ&ftiaAn 316$a^>T^-COS 502, M 
X$\zm -f 5 0 5 ftKitA-r^. ^CO^, jD/Ej^m^CO 
^^(imxcOS 50 2 f ^(;/W7'5 0 5f^(C*iV^Tj^ 
^^Z^CO-^^b^m^^TK^^ffc^WtCSiSbT. - 

tK> s^judje^H^cot ;u=f>ttuip 2 8 6 
o, T^i-ifsos^ei/A-^ m^m) izm 

[0 14 6] ^ O^IJfiW Ttim^ COS 5 

0 2 Aim-COS 50 1tCtt^T/hS<SS^$n. A0 7 
7,t:U-5'/X;U 2 7 4l;jfiSI,T^-OliiT^7,f 
2 9 0 AtEB$nt^5. ^oT, @ 5 8 ic ^"T 
071/-^ i^mcOf^ffl^f^^^^T^ C i: HJIja^, 
® — S^3S — CDS 5 0 1 . 5 0 2 f^tC^tt^^^^XCO 
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[0147] ^-O^ 5 0 1 WfC^&tDii^Tl 5 

0 4 £{t*.fc£*5P^-7 5 0 3 A*E(fi$nT^S& 



[0148] ffi, fei^C^i-y 5 0 3 ttia SO^ffiWC 
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[0149] ^2fi, [35, 8, Hf^t^-f >7L^ 

[0150] 
[32] 



10 





1 mutt* 1 K-r>/<$ k 












#J0.5~ffj2 


tcm/a) 


#)0.25-~tf>5 


(' K) 


#12000 ~&]3 800 


*(cal/g) 


t*JB0O~ 1^1300 








ffifflplteteffl «U0~»450 


Hftl50 — #1450 


t*]50~#Jl50 




V>V<D1tM. (mm) 






ftl~**J3 1 *tjl~fc>3 




St*? ifc8%~ft30%,*ffiUf*&10%~£]21% 


BWX(mol/mol>4 


fb30~$670 


(mol)/»ttftl 

(g) 


|»&0.3-|90.tf 


(pal) 


#12000-7000 




$*J0.5~ &10 



[0151] 016 (A) \$*%W*$kWitl>tzft\V>m 
5. -f>7l/-^614 ttl7/?ciA*7 y 1 8 (13 

1) \z&&rz>tLit)(DiBf£i&n 6 2 0 &m?Ltc-> u >y 

>7l/-^A>>y>^6 2 2 t, JJOJEi&St 6 2 0 

yi8^£D^n£i®*£^£#X%±g§ 624i:£ffg;l 

S. 50 



[0 1 5 2] C > !7 ^ 6 1 4 (i, ^ffl©^— b 

$071/-^) . JJQjE&H 6 2 0 t^T )VzS >£Z 

[0153] ^>7U-^A-7y>y 6 2 2 ©*S}(Di 
P 6 4 2 tCt£# XfS£3§A^ 4 4 0 

@^$n, -t© — SBtIW >7 U-^ 6 2 2 ft 

(CEffiSnTli*. #X3S£88A# v>2f 6 4 4 CDJR^ 
£6 4 5f*3(C«J^^B?FfcMii^X^%^-raitii?PJ6 4 
6>5«iR§Sn, ^O, ja^7yt>7*"J 6 4 8 ^gi&3 
nT^£. ^756tSA^y>^6 4 4 R^i^7yt 
>7U 6 4 8IH>7l/-^A7y>y6 2 2 ©ffii® 6 

i 7 ±tcsa© $ nt^s. 

[0 154] BOf2f£ii#J646fi-h^>£-r&0. 
MAti. ^7 0MS%©RDX (A^itA-f KPhiJ" 
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7-fer- hRZtm 5 <bfo 1 5lt%roGAP (^'Jy 

[0155] #X^£3gA»7;y >£>*6 4 4 ^ C7) ft 3$ tC 
BiiTL 6 5 0 £{f*_. ^OlI?L 6 5 0 teftiztefg-^ 
j 7 9 6 5 2 -d Tfflm $ tlT^^, <>7ly — *A 
>)y>y6 2 2 (D^fPlP 6 2 5 (C U >^t^(D3^^ 
^ 6 2 6 ^S^tC J: 0 H^^tlT^S. zi ^ ^ 6 2 6 10 
<D&1ffi<DMa 6 2 8 fete* * y -?ft<D?s< 7 i-tf .6 3 
O^aSSnt^S. f-f7a-+f6 3 0 MI6 3 0 
aS^II6 3 0 b$iA, -tO^M 6 3 0 a £ "*1S# 

cdjimp 6 3 2 ^fgrissn-ci^*. ^^7^-^630 
ti-r >7 v-9t\w 2 2<Dmme 1 7±tcsaa 
5ti, ^o, i7/^A'7^i8 (01) fc&^sn 

t 0 1 5 6 ] gfjflan*^* 6 2 6 ©Sa©HPIH >7 
U-^A^->*>^6 2 2 ©t«P 6 34 ^IfiEttl^. 
j e©HiP 6 3 4f;ti^-f'<7^ 6 3 6 ^gf^n, ? 20 
(ctt^-coffip 6 3 4 SgfHULT^S. ftte2y=w 7i-+f 
630 fiCCOtiiP634 fC jg i§ 1" & f» P 6 3 0 c^iA 
TV>3„ C©aiP 6 3 4 £Sp4;pl;i!S3^^ 

^ 6 2 6 (CfiH&Oil^P 6 3 8 ^1^.t+fy^64 
0^89SntH5. tot, <>71/-3'A^y>^ 
6 2 2 OftHMi^tCte 2 o cD^W 7,2 6 3 6 , 6 5 2 & 
tf<>7l/-^A!7i?>y 6 2 2 CD^igtCj;^T^^$ 

6 3 6 (Dfeigl^lCia, EiiTL 6 5 0 \ZX 0 , W^6 4 
5*H>7U-^ACv>^ 6 2 2 ©|^g|5{;IIt, Jl 30 
IP 6 3 8 fC <fc 9 . <>7l/-^A'7y>^6 2 2 © ft 
gP^{±JP 6 3 4 (C^ii-r^. 
[0157] fflKSI — X ? 6 5 2 ^^ — ^^ Xv* 6 
3 6 £<Dffl<Dr$m&&} 2 Omm 7^ £ ifft 7 0 mmT*&£> C 

^y^l8 (01) £I&3B$-&S(Dl::-h#fcScD#* 

^C'hSMfcSttfci/*. Btrfa-r >7L'-3'A^y>^6 2 

2 ftOjJQJE&a coffin, ji54 0 cm'A^^Il 0 0 cm 1 

T&s. ^cojunffiKa 6 2 0 <Dm\-s.t&<Dfflmtmwiv> 40 

m 1 fr%ffo9 0 c m 1 T & . S » -f>7ly — ^A^v 
>^6 2 2 CDF*gSm4 0 0 0 p s i U&(DMfriZ ftfctl 
T^£. 

[0158] st. MK^m^6 1 2^e.rom#twrt;i; 

T^^7-;t>7'J 6 4 8 A^i$n5i:, *£ii£>]6 4 
ftKS5St^7K**^WUT^S. £ tf> # X # 7. 

6 5 2 51115. "T^i:, aJ&ite#Xte^M7L 6 5 0 50 



) ^1¥8 - 2 8 2 4 2 7 

62 

CTjtaJEEidfK 6 2 0 tm&ZtlZ. 

[0159] tiQ&i&m 6 2 0 te&i*f £-£/uT*^3„ CCD 

7 ly — ^A7 v>y 6 2 2 F*9<Z)J!£73 ^(DfrllW 
I^P 6 3 8 5^1X^ = 7^7^ 6 3 6('f£ffl1-£ 0 
Tfcfc'S* 7 7"6 4 0 ©fflB5I6 4 1 ©«0 

&m.tiT, 7L 6 3 8 text Ab&tj-nk£& :n 

(i. A'7y>y'6 2 2 ^i;fctt^J; 9 S£ £ ft JR5 £ *& a 
(CTS. ft^T. ^t77"6 4 0 <D^^m6 4 1 fcHifc 

h 7 v -ft. vxmmv. < >7 ly-* 6 1 4 (C 

[0 16 0] +t->/7*6 4 0 OSg|5S6 4 Ht«I 

»6 17 JitcEH$nTliSfc«>, ® — x-r Xi?652 
^WL/:ffiI^7>75^ = f^Xy 6 3 6 JCiS^ittltS 

nsrt^jhan*. fit, -t©«iii^x»iAr> v 

2 2 rtcDJJDffi&Hi + ^KK/fcLT^e, * -fy 
7*64 0cOJ^§£(Ci3^^>?L6 38&5ijSl,TS& — 

^ 6 3 6 (:ffi^ti). lot, it ii^xic^ns-g* 

ftKS^iKfiit^ntSI. tliP 6 3 4 £iii&T£o 
[0161] t5<t, x>f 7,-7 6 3 6 tfm&Zn. 

HJEOiI&rt'ifcSft, &tKTffitt^X?5«fflP 6 3 

4S^7^ 7a-lf 6 3 0 OIID 6 3 2 ^i^T, X 
7/^*^18 (121) (C&iS&Sn. f©X7/^ 
(01) Zffife<Dmffl?Hzffi7£&fdrt®)& 
&}iZ&&2-&2> B 

[0 16 2] ±ss©<t ^croniiHTii, m-. ^ 

= ©7^77 6 5 2, 6 3 6 &tff^7i-tf6 3 0 ** 
<>7l/- ^A^*;>^6 2 2c73$fti^6 1 7 _tfC@2@;* 
-f >7 ly— ^i*53 >A;7 Sft;y 'J > 

£**T-€f £. 

[0163] sfc, cco^jsM^Tfi, mmm 6 4 6 ^ 
^(Dmmmiz-mik&tm&zfiTkmz^ts vsm&isx *m 
t(D737\-±imi£mn 6 2 0 t©^itg$Lt 

t A,<t**$gc9#X Id «fc o Tl7/$iA y 7* 1 8 
1) £1836 £ -tt-5 

[0164] h*Jb2 "7* >C 7 -If 6 3 0te*A".V 7*^^?*i 
•T 1 1 fetiraS 6 3 0 a ^tfJI^ 6 3 0 b SfflA. 
i-BffiP 6 3 4l;IIt5HP 6 3 0 c${|x., i^^6 
3 0al:liiP 6 3 0 c (C 3g® "T 5 &&£>?L 6 3 2 
Lt^5, ISoT, -r>71y — ^A7y>^6 2 2^f> 
^X^ftHiJnatt. ^gccOTL 6 3 2 a>6B9# tC^fX 
i£t!Jtl/TX7/$^A'y^l8 (0 1) *£K)-m$) 
m&HzB*mi*i£Z> :t#T?g5. 

[0165] 016 (B) 6 (A) lC*tt5-(> 




( 
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A O i> 6 4 4 A*"* — Xgfl# 6 6 0 <h^SB# 6 6 2 t 
^StSfKSttTHS. ^-765^ 6 6 0tt^lk7-yt> 
y U 6 4 8 SSI#LT^5. ^SB#6 6 2 t4*fi§SiJ6 4 

£g^# 6 6 2 £<Z>p a 1(;:gB@£*-U <b o 

$ntH5. 7^ 7^ 6 6 4 temUft 6 6 2 CDSil?L 6 

6 6 mSE^ 6 5 2 t4giITL 6 5 

0 S^lT-f >7l/"^A>>y>^6 2 2 tC^iSbT^ 

[0166] ^^7^t>^'J 6 4 8jJtft^Stl5t, 

xtemEEmn 6 2 0 ^©^its^LT. z:K<fc;&*& 

[0 16 7] K±<O#&#<oaft"att#SSW£0Jj*Rtf# 
[0168] 
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